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xm ivu: i. 

Oh hitemr iJnA of all Plants^ fn a Lttttrfrom Mr^ 

Ai»^hS l00i7SO!«r» 

To Mn NICHOLSON, 

SIR, 

IJ AVING tthown in my Iwt Utter how thevanoo« pari* 
ot* a atem Uniah in a flower, utul i UunU prveed, in the most 
absolute maamritbu teach part pt a ilowei i*' forioed by an 
appropriate part of the stem, |ieculiarly oi se|HirAtely dedi- 
\ ifa feripation, 1 shall now turn to the mtddte of a 

pt«af|"aiid give as complete a p cture as I have &e mx able to 
dieoom of that part> with lUe various changed ptodneed 
Mt it % the tUHiiner in which the buds run up the inienor ^ 
of tJie atpn* in all plants whatever, that shoot their hud each ^ i / , 

yeat/aaoi the root; and the stalks of which grow ytnirly Flsttis'd^^ 
ftowi' ^he groond ; whether pereomal or blenniatj whethi^ 

'4ytiH down Or fresh sown. The plants which or^ibe anb« 
Akot^tfsopt^ will embrace ap amaaing fotr 
and most eaaot d^eiidio^ can 
r«ve sorts or diviittoiiji in i^iws ts^firising 
orders, (hM ihrir coiiis«)tifiK« 

i^Y^l^aaxui. I'sh^Sart. MSC. ' S nt^ 



,«», T«t tsinuoa " 

'■ t* ■'■ ’ "'i^' - 

^ paucity of hiwbe ttf vmy perluips w«U fort& 

fouttdatiQfi ij|H fad op«n l^:us that 

loh natfrt* )ii aa the coinmeiiciMKMKyi'o^ such 

"plan. I shall (irstg^re thii fivedlfr«reiit^fniantten gf shoot- 
iug offthe bqdf and th<^tt enter into farther detaiU concern- 
iog ihis ituporlatit subject. 

Ut» Alt those plants which shoot their bud froip tha 
nearest line of life, whether in branch or twig; as traesi^ 
shruliH, and aeinislirubs# • 

2cl. All tlio.^e plants that rise from the earth each yeart 
•ioiiKiQf having a ntMv stem, let their real i^xisteuce be long or shpt|| 
and that shoot their bud from the root. 


The biM) 
shoots ifi five 
different 
, nuNdet, fera- 
Uiaso ms»y 
nsiM dm- 


^d« The plants that have no Bowerstem, but that bare in 
its atead a rallying point, which is iinmediatcly^di^cover^ 
by a hand or knot; ftotn which the (lower buds proceed, 
and which is found only in grains and grasses. 

4th. Those plants which have no regular Bower stem, but 
which are divided from the last by sbootii^ a lew partial 
vessels, with ♦be line of life, just before flow^eriug, enclu^gg 
the flower buds: but winch are all concealed together 
in the cuticle of the leaf: as in the palms, arums, and all 
plants having grass leaves, without bands or bulbs, 
ffth. All plants tlmi sbofjd their buds from a bulb. 

Those five cullcciioDs of plants are all 1 can gather 
from the mo<^t exact examination and dissection of BriUfli 
as well as exotic plants ; and it appears to me to lay opim 
that view to the discovery of the system of nature 1 h«ve at> 
long and so ardently sought. But this subject i shall enter 
into more fully when better •prepared to give satisfactloia to 
the public ; at present 1 shall confine myself to tl^ abdOtJng 
of the bud in the stem of plants, 

Hsitaarof , Of the 1 at example, or manner iu which bud^ah^ tD 
bnTuuaol shfubs, and semishrubs, 1 have already 

descriptioDS : it ia as beautiful a process m : 

^ s<dt, $0 tender a being, should pass throo|(h j8iRii^d:a 

ftib^ce aobart, that by the rooittore of ibe 
for t^pjgrpose) the wfK>ri shopld be aepara^ed ibi^ 
tionsdf vessels, and aoade lobeiidi bgtii waya, 
a CAvei»d«Miy fortbe hodtthatit may pais 

isacooeeptioQ thatibf ^ 



BtJDI ^9 AU 

N^i^ftone <^xild {mve tl^tmtlk Bf $ bi^ititiiio^l^ 

•cftt^tl^ it t#<)uirts Bfily tilv)itn|» tbt ViMe fiom a 

Bay ire^,iftinf pl^ty of hodt Wil*fl»e^j|^iid jtint thootiug mit 

the ititefior, tnHkitig their way fhroogh the hard siib«tiiiic^» 

It om never be miAtHken bv • carefini obnerrer for tHIit haiih 
andtj^umtiye (liece oH wood, ^bieb» when the liavk i» taken 
o^, dppeare aa pu&tiing to each^U ai ; fur thia is hai^, but the 
dbnda ttrealwaya foiitid at the end, very aofl and aui^culeut^ 
nud covered with albumen* 

To the Qd e^^ample I shall now torn* namely, that in SI^Ide ^ 
ph tlie biida atioot eaeh year from the <^oot, and the stem '»»«* *» 

annual, let the root be older or not* This for a Joo^ > early 

puzzled me l#eyoiid measure, and few will conceive the tromUaiwtlu 
labour th^ discovery has cost me, and the quantity of herba* 
teouft and aimuat plants 1 have diasected before 1 could 
perceive the whole truth. Perhaps it even exceeds in 
beauty and contrivatico the shooting of the buds in trees* 

J bad long been convinced, that the biid shot from the root* 

^Wl^except ill ihose plants where it runs ad*ovs the pith, 
liiulltlhere I had traced it occa«»ioiially up the wood vessels, 

I coiitd not di^vtT whot becatue of the buds, afVer they 
had dtsappejiyed at the beginning of the stem, till I found 
them again in the axilla of the leaves. I shall now take a 
;|^eTitaiidria digynia plant, and show the whole process of its 
jjtrowtbV 

I have aliwady said, that the bud is formedin the iotorior of 
\thero6t of annual plants, or such as die down to the ground 
year Mud shall now show how it continues its way in 
,t)tl^plkil^ that cross the pith* and then proceed the buda 
thiiV^o erotis it. The br'st way of dissecting for both 
these paitpRMes, is to take a long ^accession of plants, each 
a fe#"d|||ft a week older than the preceding* The altens* 
1^ion\l^4iUtr time produces in the interior is amazia^^ 

^ neracleum spondylium t the prtpimiw rormatiattaT 

leaves ere all that iqrpciri^* 

; and this is al confimHl to the bfrk only, ^ 
Kt;Onliu^; The leaves differ In some meiiiiire in 
tbolimvi^oftromandah^tfbi^ 
pIIm^ arc equally woven: am pntt is mniw indebtad 

:-r'' tha 






thfoiiirh the 
wood v«»kseis* 


>s aie%iai^^PP%f 

V^aii^U ^r -«fc^jW' 

iTrat rofr j&f the ^rosi«!^ri of iSe Jeaf li h^^iiti^t iV-i* ift 
rolled J^gteitier into'a sptkoi (hU spik^ie sitirroirnde^ . by 

jmxnen^o.baini, a$ shown at AA» fig. !« PU !• (B 
sents oite ^ ,tb6 bftua much Ttussl. 

picotjr of nipisture to mix with the juices to furui tSe ] 
liun of tlie leaf# The hairs then dii^appear, tke'part uii 
and the leaf begins to weave a^ at Cl), 

this time t)ie root is plaio and simple* ajtid the pitjfi oi^ ^ 
stein (tlioogh frequently crossed by the line of life) shqiT 
nothing beside, but its own original figure ; and thoug^i^ 
a small part of the stern is yet formed, it is employ^ wre 
all its forces, and juices* in rolling and uiirolliit^ the &F* 
But no sooner is the weaving of the leaf flnisheo* than fife 
shooting of th^^bud in tbe root begihs ; the knots are lutoa 
formed on the line of life, v.ithiu thec^tre of the roof r'tiie ^ 
ends break* ^uiid two buds shoot ffblxi edfch knot;^ 
pass through part of the wood in the root,*Oui|i 
pear; for each row of bud ha$i its oppropriatit w|>d(^"i||p^i|& 
up which it then It should seem, that aB the peh« \ 

tanjlnadigynia plaiitri appegt to have too muth^flower fot the ' 
wood v^rcls to contain, nature therefore bus recourse %o ab 
expedient of a very curiems kind: the pith ir divided^ii^to^ 
compartments by the line of life ; and at each compiirj^i|pi^ ^ 
the ore pressed ont Of the vessel, and faag^ 
p)adt« All the pentandria digynia tribe ore u&belU^^j^Us^ » 
and sboot at different tiibes (but at very short iumyttll^ i ” 
rpIlecUods of flowens. It will be seen theri^i 
Already j^epaVfes tht*m Ibr the purpose t^dividii 
sl^lk'ss ihftf are to shoot. With wbat^art*' 

Vaiity*^ nature has managed to keep i 
iiiiddle''bf tHii’stem* In ordet td, retain 
fiiiry*® fii the shbbfiifg such a qitantftyW 
A secure" plenty of iroout for iti 
'■ add peifecdoo; difklW^ 

they *^||^aftehyaTd to «h^t UXVt^ 8'owe^ I I 

lie ^ 

sciftertsd' 




9HS IHI^MOIL BVQS 0» PLABTS* 

gPiJSwiifjpd ^Alberefbr* 

Sftt -• wf i ^ ri^ . ^ » 

i;#w- 


# <WT7* •, .frrj .-m ryj 

A »(Bi 4 v«fw^ iAStaii4.^J^r«wii| f 
• r^ aaH r(^iv«^U^ wUhiA-jb^# «l»^ 

lor^ ^ Qf one of we vAieflp^treqiety 


^UI i^ve^mi of tWr forntiiiiioD, |ee fig. 3 ; Kjfc Wp :|)p; 
' w{iich passes the sap ; L tbs^inft^n^r v^si^ls 


_ ^ ^wc!s ; M the albomcoj wh]t^alwiijj^;iippeDrs , 

and ronn^ the buds. All the buds are ti^ together il»fni^ 
«eefig> 4. ^Th4 •op vessel#, tbotigli formujg 
only ot* the new cylinder, ore inach larger thm ttt this iMvcv. 
.tAiilib Wheb th4.^1id* ri«p to the top of the stem or oxilla ' 

Be Inof, Avhere they are to flower, several of the's^naics 
r^iigllther, and fortn one sort of flower bud ; which aitttr* 
wird divldiei into uiaImU. . * ^ 

But ali the plants that shoot their buds from tb^ root, an4 All bods nhoot- 
havc flower Stiems, have pot their buds crossing the stem roJ^ijolim* 

in, <his manpPr. i^test number>^ herhoreons cpws the «cm 

pfonts, the biud| ri^^^.the intiirior of the wood vesxcls to {"***“"**"“*'’ 
^cc, where Uiey.pte'to show tbemselvee; W>at is, to this 
or the axilla of the leaf: and are not teen 
^t'Chere, Yetiekc a pretty thick cutting of any 
of these'^l^t^.ahd keep it a few hours, and you will see the 
buds'grcnr.iD^'airt.^of the vessels eaartly as the budsof ulver 
or tead.grow'ln .the krbor dians, or saturni under your eye. 
fiL|ras"%"sucfi’e piepe of the plant that 1 diteovered how 
^ fn^ cregt dp the interior of the wood vMsel, and rev 
lopg concealed. ** . . 

' Ixnt^jiiow 't.aru to the third division, which embreccABad, how 
^■'■j^t^OwKS of every kiigl, that possess the pecnliar/®™'^*'****** 



which is perfectly onlike' every othefcon-l* 
Vegetable world. It exceeds indeed any ytt . 

i)iat ’at every new proof df this «x«^pin^, 
‘““dW»st ihave hwther soul nor fee|i^ not t% 

^ on subject, when cont^y^i^g'' 

djag suchastoaishing |^oductioaw‘ At 

^periy to called, the ditTcreot pt^ Wih« * 


T^si^rk, ,, 
% n^^nl|]^|csa«L 
• Id^. Jlgw iliCK jCM theAweMffU dd’bQd. 4- 



9 


Formition of 
th« bud in 
|»in. 


ITm of tKf 

knot in ^rtln 
nnd grass cv 


M THE EV99 OF «LKs fUWtU 

* b€ fnVotfiiSh ! } by all th^ 

vheti a ^ 9^^ malti^r ia neleerNl to o 

circk 'tff th^R biid»4 an^ff^rw m ii»w leaf/ 

#6t)i can bie mon« l^laiti a^ eatiily understood fhnit rhiK pbit 
of tha p^ocesi 5 It IS* Htten<i«d whh an ’^odd kitfd'uf >oi)« 
triran^; bbich «hovs<^4haf nature often makes use Af the 
same means sre do to eifet^t the same |ltlrpo^e• When the 
part is ta he aefected to forai the Ivaf bud, the rest U thd 
with a knot, lest it •*hoald tear down or unravel (see 
d)« Then theve>sel selected rises, and soon produces a 
bttdj acid when the whole row is eoin,detecl they joiti 
ther and form a new N*af under the other: this is re)iet^. 
three times, but at the fourth knot, when the leaf is piodu^S^ 
ft is farmed round instead of flat. Oiid a quantity of albunibii 
is ^knerated by the stoppiot< of the sap. The.liiic of life 
then strikes out of the edge of the leaf, am) forths a taroad 
circle in the interior of the band* which »s always a ore- 
fanner of the bud ; immediately ^biiots appear on tlie line, 
they break, and the flower biuU are tftbn sbooiiug irom the 
ends ; their numtiers soon All the itumtl leaf: the^butri^ ava 
til tied together by the line of life a** in seeda, tlldVi^tbiim 
in their enclosure till they are perfectly ready to sbctbl oitt 
at the top of the plant in a spike of grassy flowers^ Thus 
this band or rallidng pofnt uot only seties to atfeughthen 
the plant and supp(»rt it, but give^ a new'Whj^of farming 
the leaf budfi^ and of protruding the flower buds; aivd tbii 
is no work of icnagi nation, as I shall now show,^ ^ 

part selected to form a new leaf bud, Tig. fl^'is tbOlirst 
shooting of the flower bad ; and though there is some little 
part of ^e meebanism I do nbt qoite understand, atiltvb fi|r as 
I have described, what with watchhig and dUt^dlSob, J am 
pretty certain of being right, and not thoba who 

wifi venture to follow me. That the flower tti^ia mef^ly 
file embryo of the plant, enclosed by 
ahllls uot covered by the meal till 
asp, is bcertaiu truth, since 1 havii' 
before an^ after. That the flour bf cbrilw i^^ 
fomil bf the inner bark juices atone, I bavU^the moat po- 
ptive proof; since it is only in the inner bark vesketl to 
bcfoij^y fttn ftm tbrwkt: at eacb new biw* iyjwaw 



Iftftrell^^ thf. fov«th kiipi » tkc 

! laeal si.^te milker Httd to tb« taste ; ond mhn^ tko 
Mbryo it rtody lo be <^ver^ by U« os ot P» U U v»t$th * 

PP Ibot convey the meal to the ecebryo, when U is Ut^e 
more then very e^hick milk* wSir}i •soon hovevejr litnAens "*“*• 
when K|>re«d on the embryo, and wken the buds, neift afipear 
tbey coverai by it, though before absolutely dostitme of 
tU As in every other flower, • each part ia ptpibiced by its 
own appropriate matter : the male by the wood» the female 
>by the line of life ; tlwt Wk produces the scales* and tjiie i 

inner bark the iptiah Titus all qonciur with other plants ^to ^ 
the truth of that fact. All grain as well as grasses are 
^iflike m theii formation, they dtfl^r only in the quantity of A little 4if. 

‘ meal with which tlieir seeds are coveretl : there is however chi^nismw 
in the grf\jfses some little difference in the mechauisin* but inuus*. 
cot worth mentioning. 

Though a digression I cannot help here giving a piece 
of information, which, ajftpvars to me of no Itiftle consequence. 

We suppose t^at se^.;^ be the fiiiesl for producing wheat- 
V iiogr, which hai on if the greatest quantity o&iiieal. I have 
' .rep^at^jiy tried the e:;(periment, and two gentlemen Imvealso 
^ewaiNildthc srfnie ; to sow a part of a field with refuse ptheat, wheat 

provided thq seed is perfect. The difference of product be- •®^***i 
tween this fipd the finest and largest seed that could be proi* 
cured was not to be discovered* Provided the embryo is * 

Strong, the quantity of meal on it signifies ^ttle ; for the 
best covered is certainly not the strongest producer* In 
dissecting wheat 1 have always found that seed with the 
largest star or hilum gave the greatest returns, and not the would ■eve as 
otm most covered with meal,* Much care sboitfd be taken 
to.chooaq,;!^^ a field where there has been no smut* 
u<h,^€ 0 irn ,j|^jptogainia,,and to prefer teed not taken ftpip a 
thraah^^jmachiiiOt or lime and sand floor, for they all in 
some^lS^inf e krigre ; the first two indeed to a great degffe: 
bu^ll^ thin of flour ia far from being it* 

the embryo is often the stouter for tt^ 
Netd|b.j||^naf the emheyo such a tiqie witboiit, meal ia 
surkly a Jbint to ns* and dmws that it does uot.alfmigt^en 
the plotrii* 

^](^flpw«tgm to my fourth cxumple evinced in lAi^ {mlmsf 4«h«ati»|^ 

arums* 





tfiieir fa«» ^ 'Qt1i<-<lair ^|l^ y te) .. 

•wmIPPv thfy tb^ ii^ 

befbv^'fliiMrtfliliig i by: enclotiog’ th«tfli in 
buds'ibe^j'tSied't^therl}]? the Ibe of fifef 
{liece «-ithidtbe eatble^fihe Itevee 

tftl it etnl^ Ou/of ilieaxrllVt Of bosom of ilielovff^tii^a 
buni^^ of flowm* Bot It is vOry , mify :dotjE»rte4 
toiion* if soiigbi; I base repeat^y taken it oot of ita^aite' 
fof conciH^tmeOt after ijratching Its progri^.,ffoni tbe root* 
So carrot has nature been to separate tUW eoltectioh f$|jSlbL 
the leaf; that there Is a double eutiole on the way upfbf ilki^; 
ptirposot atid 1 suppose to prevent the amtaniidattilft^'bf 
the juices. 


The budft In the 5th exaitople^ that is in all bulbous roots, thbifowera 
^ilboui*** known to b^ formed in the root^ jand to rise by degrees 

plapM. linprovitig ti(i tWey show themjibfvw f^irfeet floui^rs at^ the 

top of the plant, merely by the longtfy^^ of klie jp^untile : 
but no perStoif ever suspected, that tins was aVj^itkHt of 
the case of all those plants which rise yearly 
that they all c^^ually draw their bu'ihf from the tbotrboi^'‘^ss 
it to the top, in the interior of one or many vessels, 
according the sort or siae of the flower^h**^ % ^ man* 
jCulus tiil^tbe flower is so eompl^te, (eviaiMfSi'^ |fUpt) that 
I have takeO' it out, and dissected it, aiu) f^ircd the 
aeeUs.are^ already formt^ in iU The various parte, a&rtbe 
flowca* pf 4 ^ bulb are all formed ;.4t is only the pirppoifiibns 
that are, not observed in lU earlier sUfe, it is a eaiiiiiis 
truth* ibiit certain parts> as t|fb stamen, gertae, and a^tinii^, 
,are jouc^ l»rg^i ^beo first forming,* ^ban tK||r^are,ij||^ 
paore thoroughly perfected. As to tba ofibeU buUflbey 

pre qtnely ajecopd sortof bud; v^ith al|;the41t^];^s^^ts 
Mine j or another sort of seed ; for the jgjirt 

U^es^ Js yery trifling, all a 

!***• ‘ -'MhJW^' 

Peereiitai of 1 ^^cii aA, •<:count^ as I proinu«|plj^fi|^. fise 

whklJ tai|{iit fwin ths foan^atioa' «jf ^«puii,nil 

method*; wji. a (oore importnut ppiat iu phjrjilplog^lm^lSijP 

-s *)¥0M cootd iK^weU 

th, 



'mstAnik'^ t m^iioti^tut 

plmWlw^4lsi^ iit^^'liitii^W^ 

It i« now^^iette ihir&iii^iMi 

ptent^ii#t raii^ y-early 
from the ci^hy ritoul4 deemose to mucl^ vHiif^oining out 

• HtV^overtes^ecietYy os t1ieyiteu»t «t that time rej^Hfre wore 
i^tte thati leas nap* But the dtucotcry of the hoda Mitveo 
ti^e irtibhr mya^^ : the flower tiei^ within the plunt takta 

for ita »o^^t«aod the t^erf4«iie of 
the item fidts wholly oo the interior buds».ii#hich tuoat iiatu- 

* iraily eceotinto for it» 1 ahall iiow cloae this long letter with 
*a few weeds on diitsections in genera]. 

WitPit not app^ by the specimen of the beracleum Ondhiactloos 
Spondyflonis ^g. very difficult it is to dlWet p)Snfs» g^nersL 

^ud 1u»^ td take them soHs to become ae« 

^aint^sl variations^ which ure sftll 

gteateeiiri|^dci*(if p^siUe) than at theesteriorf how impos* 
person » who only dissects a plant a few tirueSt 
siddierstand iif'l may say without the smiilteM ei<- 
aggerattoui' thgt several pei iions might give a picture of the 
dissiietfm.trf life Snme part of a pi»nt; and each might ac- ^ 
nuse hia nS^gtibdnr of gii^fig a false deltneation, tfiid yet each 
draWibg mi^t oe just and true; hqt taken at various sen* 
i6ii%^or different ages of the plant* Mirbel has given many 
tfegc^Uofoiitspe^imens much magnified ; but in some not keep*' 
the right Cylinder his nipes do not joit)» and appear 
liS^^fore placed for uothing* wature actenbt in^&^Wbnn^: 
atHa and useful ; and that use most apparent and 

easy to^^l^derstood, if the plant is properly cot. Td dia» 
see^^||iMI^S%jrightly» so as to procluce spec! mens that'll 
' %abit of a plant, 

icost perfect knowledge of 

fen^ gfl^i^ which is only to be acquired by bog stjody* 
god disaectidtu The Ut point requisite is 4^ Yin at'* 

^ keep to the right particularly if yoh d«^n 

^ ql fig. te; fbr ifyoo do not divide it prp^rly^ 

ydll Wfb*h|rb the back of chib biid b one ^uare ; the fUht fit 

another; 



10 or oiMuvmiiMmc aoid Airo^ii£94U(p 

tpotber ; «k1oo b«d m atbird. In shorty 
reifulnrity of Sgoie friih Ibe 

ftB io Hn*: all will be coofiiaioD mod dMr^cv. , {.oj^ver 
JL iLiI^iiiyf^r ' ^ witbourt fiwt Aiarkittg it wit|i mo ioitimilfUt* 

1 uae mtmofd m oimny tasepmrajte 

the flintier* reqoim m vt^y »bmcp mod enUiog icMi||uiiieq|, 
mnd 1 ficn at taU driven to the oecea^ity oCiareoiingmod^ci^ 
triving my owji* ' * 

i noticed, above the haying GrtqueiUly found inatmici^ 
where nature makes use of Uie.sonio. means we sbonU oor* 
.selves have had n^course to in the same pradicmmeiit : and 
some have expressed surprise at iU . But why should we 
astonished? whence proceed the ideas of mao»,|>vt from ih4 
suggesitons of that Creator whose works we are studying ? Is 
it strange then* that we should find them alike; when pro-t 
reeding from the same source ? The works of nature art 
rerlaiuly iiiHiiitely more perfect; and if we studied them 
with stricter attention, ours would borrow more of that beau* 
tiful siniphcity, which so adiDirobly distinguisltes them. Still 
both prcKtecd fjom God alone ; though our notions and ideas 
are so coijtainiuated with the feebleness of man's ^ 

1 am, Sir, 

Your obliged servant, 

' AGNES IBBETSON. 
Fig. 6, the ^rst passing op of the flower buds^ or rather 
the embryo, as Q, to form the flower at PP, 

Fig. 7 a horizontal section of the wheat in the middle of 
the fourth knot or buiul; where the embryo is geUeraied on 
the line oflife, throwing out two buds at each end ; ii^e ItR» 

6S are the bark vessels which 'form the roeaU 

/! /?’ ^ 

irr-T-T- i ;-—r--:rTr: . -rr— — ■nrr-.-ftTTT' , "JiU . 

II. 

jin Aecewnt afsdmt Experlnunts on the Combinsti^^qf 
JeteHt MetaU and Ckhrjne^ ^c. 

ifommutticajled by 5tr fiuMPHRT DAVYj^ll^, l).i 

&c. S. S*. 

Inlrodueliotu 

Iwrttther, Sir Ilvmpbr}- Oafy* «pp«4H«ton,4li^N(e 
•cid*i!toiiar m ^ni*Mntntted« in tii» 1»U Sakarwn. L^ur««. the exiMcphcpf 
. . . rhUvs. Traos. for iHia, p. iSp. ■ clu* 



% i^ibftkofllM timiliir taiiMajneoxideiy wi^^iiriv^ogiaf 
IMitthf ill iifitib^ir^N idbl^^ ^ ‘ ^ ^ 

ThMtmhlA^ lifOithe frltictpiil sabjeet tht 

^t «b«;fl do inmtf hmiourof giving^ dn to% 

dcmnrof'tbe 1 ^v«.mttd« to oic«irt*i<» tbo 

j^rtioniof tbeirebtofliitii^t oud laktfiviieof^tiortbiiig 
iont«^ tbot bwve not 5’Ot ba^oti noticed* 

1 «hiill buLve to relate aW^he attempts I have made to aa» Doctrm* &t 
Ctytaiothe proportioiit or siilpbot tii several tulphiifets, and 
the experiments I have pt^ormed to estimate the quantity 
of oxigen in |dme metalKc oxides* The generat analogy of 
dednlte pfOpoftiofis ted* me to botffthese undertakings* This 
aria)bi;y« it will be perdeived^ I hare constantly kept in View, 
aud have had reix>urse to, both for detecting inaccuraoies in 
* my owiisexperitfients, and in considering the results of the 
ex per intents of others* 

As the nomenclature connected with the old hypothesis Newnomen* 
tespactiog oximtrrik^acid is inconsistent with the new views claturs. 
of this‘shbstoirVew,l^all venture to call the compound* of 
th^ inetaU'aud chldrioe to be treated of, by fiie names which 
Diy;:&tc^her has proposed for them* 

1. On the Vombinatione e/ Chlorine and Copper^ 

TberjStl^l^a^. distinct combinations of chlorine and cop- Oxiwurtath* 
peri both which may l^e direqtly made by the combustion 
of this metal in plilofine gas* When the gas was .admitted 
io^ an exhausted retort contuiniug copper bliiags, the tilings tioni* 
.be^me ignited, a tixed fusible substance quickly formed, 
nod the interior of the retort soon became lined with a fine 
yeUowisb brown sublimate* The former substance evidently 
coDtaitisWst chlorine, for when it was heated alode in chk^ 
fine gas, it absorbed an additional portion, and was converted 
ititp ite latter. Hence the fixed compound may, in confor- 
principles of Sir Humphry Davy*8 nomeu- 
dpuie^ ' p^/>^lled cuprane, and the yellow sublimate, 

Ciipviinea*>^!‘ ^ . 

Cttprbae may be procured in several other ways. II may IsteompsMlt 
be obtained by heating together copper filings and corpse 
; and was thus fii^st diicoveted by fioyte^ ^^|io ' 

^^mnn of copper, from its «oii|itude to tsammtm oe« 

sin* 
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AroChtfr m^e 
«r oUuinirig u. 


rron!kt*s vhUe 
Muriate of 

K»ppO». 


fropMtic* 
ti lhi» 
f^j[)uuud. 


ti (K^ipig|m4- 
||aw ^ioc'af«<i. 


<|»K9tHiT10Kf or OXilTOBIAf ACIB AK# METAIS. 

ei». TWo psJls'of^A^K^fir* roltWWtei 

'"V. ' i' .j'..V' -4 it' 

liinayie oWmed 

4fccid, 

tjhi»j»Mn4 & tlie aioKwpli^cu^ iiiji^^^c^^ 1 ha^, 

founci tbe ehaugcjB connc^;ipijifitli.,tht farmatil^p 

ratlwjc ci)a»p|i«4|t<!d ; ihK cipp^r 

ihii|^^litim(ii|^«;r^^^ 9ci4.ff<^iil it)]|e 

fujp^^ un^ Utbps^cpiivcrM ua^.agrtjep 

lhi% .ifdbisarbmg more muriatic .add;i slowly |:fk8seH itiio 11^ 

dt^ltc(iieMCiit niMriateg which flowiiig4nto tj(ii?murmtio af^^ 

chaxig|d i^y tbe ajptioa of the imaier^ copper jnto ciip^j^e* 

Mrf PjrojLi#t» the first minlern ehcraist who ^bcaminfd cu- ^ 
prane* i|pd who is curnmopiy coDsidcred as tbefirti'dimTemr 
of this com pouud, found it produced by the a<fdpi| of mbfiate 
of tin oq muriate of copper; he uam^lt white muriate of 
coppery and Bscertaiped thatasunilafam|t<mce resuUf from 
thedecoixi|)Osiiion of lifts common delhpefcept 

Cuprane, by whatever meana preparedt.Pf^Besa^ 
properties. It is fusible at afieat just below that m jr^diehs; 
and iu a close vessel* or a vessel with a very siuaU it 

is not depomposed or sublimt*d by a strong heat if 
air, on tha contrary, is freely adniitted, , w in 

dense white fumes. It is insoluble in water*"" * 

in nitric acid. It silently dissolves in muriatic "acic^ f^tii 
which it may be separated by tbe addition of water, wliicH 
precipitates it unshered ; andit is decomposed by asduttow 
of potjasb; or by beating it with the fused hydrated alkott^ 
wfaen it affords the orange oxide of copper. ^ |rs colour,,:,,^ 
triiii^airenbyf and teyture a|>pear aMne to Wy* ^ It t(r|jedi^ 
ratty opaque^ of a dar|t browp ooloiir, and of 
hackly, texture; but I have obtained it by 
afitea^bas bew aliowlyibaatr^ of 
ae mitre «l|4 <3y»uUiMd, 

uUtetif' ' . •, 'W • * 

’• ®"*r "^.'S|4lSir 

W I* Ilf ' 
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,co9i^|i4b'noHs or MmonJwic Acnr Ai^jiftTAiJ^ ]$ 

f im Mf’peTf Tbttii nitedei, it has the wiiM appeiN^e 

iM ii^e pro|Hrrtiei^ «ih4iei) Aiectly Ybrneil. It tai^k * 
iw co1fi^?»'eaa tdtheiiti^ospWe» 

ihi ^ action ^dPabforpticm of water; into 

moriitei ati^ Tu'^our^ during this altera* 
ti^ to white^ an^ green. 

and itcn' in chInrihegaalMife 

ejdp^ilS^^iSt'ia'i|nade Oti 4' p'r^j large quantity^ (Mart of the 
chWineif expelled, and aaadmaii the gaseous state, and^ed* " 
prafe^mim^^^ =^w.- ^ j • , 

f Kl^ve em^tii^ed the Wme tnethoda foi^ ascettaioing^ldle Component 
ptopbrtione of the constituent parts of both these cOlOWlia^ 

^icina. ^ ^jThatfe separated the copper by iron, and the chicane 
by nsealSis of nitrate bf sifver* 

A ^flation of iSns of cuprane in nifrA-mutiati^Wid, lat-eontpouM. 
p^pltnle^ br irm^l^rded 51*2 graifit of coMp^,<«f«H ' ' 

w4i.&tBiai.r&%dHed: - 

,A^^ti«o of the ittmc quantity of ruprane in nitric achl, 

1)f «ilv)»', afforded 1 17*5 graiita of 
horti'»I^f*dned Utt Tt cCiued to sttffer any Iohs of wfiight by 
expoti^^ fp qTIj^^ratote above 500 Fahrenheit. 

SrpM ioWa^^Pontam^ 34*S per cent of ebtorine*. »0 
gram^of cit|jf«^ Appear’ to contain 51*3 graina of Copper 
an^i^'B qf^clhloriite. And lOO' applarto ebositt of 

'f5if , ,/ 36 chlorine' ' ' ComixBwot 

64 copper 


Compeoeat 

patti. 


A) 4 i;^tifiii of 46 graiDa,.of copnnea in wat^, .^i^ja 
nci^ precipita<«d byatqn-adbrdt^ ^BtBJ 
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COHBIlTAietOIlS or’ •XlMCftlAttC ACID AMD K^Alf. 

H«oce of e«pranai> omitfing the tligVt lossiy 
«pp«w to ontttttt of , ” * 

•S3 chlorine 

47 popt^ 


IDO 


Two other 
Aurieteti* 


The dkli^OcS’ 
teui 3 


The deliquescent murintt^ and tBewjitive Inuruiteof 
per of Peru, belong to a class of comtHWtifls ap|wently,4is. 
tinct froin the preceding combiiiutions of c'opper and- dilo* 
rme# 

The /letiquescent salt is well ^indetstiDiDd ; end its 
sitiou may be inferred, indepeudent of its water, ftom that 
ofeupranea. ^ 

The native muriate is less known, I shat! therefore relatt 
the experiments 1 have made on this interesHtij' tidneralo 
Uie ndfrre rou* The specimen T have examined is part of a very fine one, 
tmts of tera. Iq g||. Humphry Davy by William Jacob, Esq. 

Mo P., and deposited in the Miiseuniof the»Royal Institu^ 
tion. It consists of muriate and carbonate ef copper, of red 
oxide of iron, and of green colourld quartz* The muriate 
is partly crystallized; the crystals, from the trials I have 
made of them, appeared to be purc^ and they were, on that 
account, made the subject* of my experiments. 

The crystallized muriate dissolves entirjdy and without 
effervescence, in all the acids in which I have tried it, and 
the deliquescent muriate of copfier is in each instance form* 
ed, and a comhiimtion of brown oxide of copper with the acid 
employed* 

Heated slowly in a bent luted glass tube^ connected with 
mercury, the native muriate affords waj^r imd oxij^en gas, 
and the residue is an agglutinated brow*nish mass, which dis- 
ilolvesin muriatic acid, acid gives a greenish preciphato with 
potash, aiid is apparently a mixture brovHI otide of eopM 
per Onct bU||tpne. When the heat is'^ised 10 Ted* 

ness, the expelled ia impregnated with tnnriatie.flieid, 
atid diurihte of copper* 1 have obtained froni 25 grains of 
the mlnefal, heated to redness till gas ceased to bo 
^ ust two cubic iuchcNi of dxigon. This expuSaioti ol jofx^en 
aeemt to beowiikig to the uOtiiOn of cMoefoa oU'thO brb^n 
Oxide to fbrm cuprane ; ami fhOtsr I tmve axceciaitfed, u 


Its pfo^icrties. 
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flmikjr production of oxtgcn n^hen heat it applied to a oiix^ 
turie of d’eliquetceot purtate am) browint ,< 9 xidtt of 

iHip|>er« . ' . 

prom tliwc rmlit. wbich perfectly aepoc wiili thotr ob- ^ gubtomnUt 
^ned by emtnant chemUtB'on thoiC.oiititient« wbo^ave ex<* 
aioitted different specimeot of tbit nitnerat« it appetrtto be 
a. i^bfQ^iate 'Of ^opper^ a ehemical point of 

Kiew from tlie dcliqtietceiit aalt merely in coataiiiing a tniaU 
ler proportion of acid. 

The fallowing experimrnta were made with the de&ign of Aiialywi of ft. 
atcertaiuiug the proportiona of itt constituent partt^ 

50 grains of the crystals in powder, boiled in a solution of 
50 grains of potash, afforded 36*5 grains of brown oxide of 
stopper bey ted todull reduest. 

And 90 grains dissolved in nitric acid, and precipitated 
by means of nitrate of silver, afforded 19*9 grains of dry hom 
tilverr 

Hence, conegderiug the deficiency of weight as indicating 
the quantity oi^ combined water, 100 of the native'' submu- 
nute of copper seem to consist of 

7a-0 brown oxide r 15-8025 chlorine par^"**’*"**'' 

l6*2 muriatic acid z: < 

10*8 water C® *47 htdrogen 

This analysis, allowance being made for the difference of 
theory, nearly agrees with that of Klaproth# 

Mr. Proust, 1 believe, lirst discovered an artificial com« Nfrthodsof 
poand similar to the native submuriate of copper. He ol)- *»»■»► 

tained it in the preparation of the nltro-rnuriate of copper, 

and also by a partial abstraefiou of the acid of the deli* 
qileMieot muriate by means of an alkali. 1‘have found tliat 
U may be procured in several other ways. It may be made 
directly bjf adding the hydrated blue oxide of copper to a 
igiiutioni^:tipi 9 ciate of copper; and it may be very readily 
jind econc^mieally prepared, by exposing to the. atmoapfieis; 

Mw <H>p»per partially immersed in muriatic ^id ; and it U • 

Was pmduc^ by the exposurtf of euprane to tbeatmosplmre, 
lta 4 >roduction in the hist instance is accompanied with tmt 
^d^iqvef^ent muriate ; and the formation of both seejpsjto 
t^opii|g^4he oaigen ; for ouprabe 

I haeu thufigh. appaiei^JIy. ooi in Ibe 1^ acted oo 



Iff 


Th^ictutbr 

lltrve. 


AnaW 


Tvro cor.. 
fHiui ti of tin 
vciih i»xini4ii« 
asir ticid> 


(pdagltiiATtom 0¥ jusilt 


bjr Hry ox/Jffn h'qd^ckj^ 

ApuTaW^rpuillk of tlli'e dx^ithie*^ ^ ^ ^ 

'1 have Ti4>t e^^ineiif^AU (he iff t)ll^ 

cl.'flWen^ miithodi \ cowniff^f 

IdtUftferUin theh* idontity, and thar 
compounii. The colour of ait ori%)[U is whAre^ IHh^ 

tKftt of the nath c, in a ft ucV dlvid^ atfte. WM'S hektjl^ 
t)ipy all afford w.tt(*r, o%lgrn gas and a leixkire tff cupm&e 
and hrowu oxidif of copprn% ^ '' 

I have anatyseil only tho^ubginti.tto |>rpci|Mft&te<> from a 
boliiti0ci»of iiiuria*c of ci'ppor b\ a^veak Ablution of fNl%at^« 
Fifty giMina of tht'^, icvcTl «va»hed and difcd, boVled m a 
solution of potash* alt Jitlod ‘) 0'»3 "fitinff of bronaoxide 
of copper. " " 

And JIf) ^ains dissolved in iiitiic ncid^and pt^ipit^ted bj 
tiitiiiteof silver, afiorded 10.7^ grrnul of dried horn silver. 
Those results diilVr so hrtle iioiir thoffC obtained with the 
uHfltve, us fun ly to permit the i ouelusioo^ that the cotnpoaition 
of thetlrtiliomi lutd uitu'e »ubinuri|d!f^of copper is the Mime* 

2. On iht CmUnationh 0 / Ttn and C'^^oriiic, 

Tin, like copper, is capable of coiul&ming with two diSer- 
em piupotliooH of cldorine* The Uciuor of Li bavins one^f 
tlie coiubui'ttionif, is directly formed by tbp combpvtion of 
the iiH^bd ni r iitonne gas; and t!>e other, I find|L may be 
prmtuced by beating togethci an amalgalu oftin j^ca^ 
me), '][bn^ obUiucd, 11 is Minilar to that wnrab ipay'' be 
prpcui^eq 4 vapofu,biij^ to dryness the muriate cdnbiuiug 
the gr*iy oxide uod fusing the residue in a close sesa^L 
Both ere of a gray colour, and^nf a resiiious lustre and 
tur^ ^udj,both^ iuflame« bice tin lUel^, when heated ju 
^doriue tiftd We ponverte^ into the liquor qf UbUirivfi 
by uiiaurptiou of a ffUffh poitton 6f,chtorij||e^ fiteiice, Of 
^h^, cOiHaiDS tho iftgeftj proportioi^ ^ 

uhloiqW»Jt ’l^y, bixcal^il^ Allonanea^ and theotI|er tmv 

"•■.■ , u 

»>'%,l<hrt.'»blw tWfc>wlw»nmt, «t <|an^ fniijXjwrtWHW 

^*•4 IMSmw<IU^ *5 

% tew «l ^he wmltart* te W it^ fNdattMii 
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Staunsiieis futil>Ieat a heat below that of dull redness: it l»t compound 
be.i th this te.n^»erHture, if iiir be nearly excluded, without 
undert;oinf4 any chaiipre; bAit when subjected to n bent as 
strou» as glass will bear withriiit t^ing fused, ii apjjears 
to be, from the slTght fume produced, partially decomposed. 

It afi'ords the liquor of Libuviif^ when tunled with cor* 
rosive '^tibliinate, nitre, red <jj\tde of nierciny, or with the 
hyperoxiiniiriate of j.otHsh. In the last three instauces, oxide 
of tie u uibu lormerl ; and svith the hypevoxifniiriu;e, the 
action Is so violent, that indaintnalioii is actually produced. 

The liquor ot Lihaiins and aurum umsivum arc formed 
when ntaiiuaoe is liimtcd with sulphur. 

^EiUunuiie, by the action of water, appears to he converted 
into the insoluble subiiiuriate of tin, and the acidulous 
iiiuricite* % 

1 he sLunimnea, or liquor of Libavius that I have examined, o^] compound, 
was made h\ heating together an ainalgaiii of tin and cor* liquor uf 
rosive Mihlimate, in the proportions com fiionly recoiomended, 

I have ohtuiriecf (hi^ compound in another wa^, by treating 
the concent ruttnl solirtiou of the peroxide of tin in tniiriatic 
aeid, with strong stilphiiiic acid ; a gentle heat applied to 
tills mixture contained in ii retort, expels the finning liquor, 
which may be condensed, ns usigil, in a cold receiver. 

The only new and remarkable properly, wliieh 1 have ob- Tt^artionon 
served the liquor of Libavius to iigssess, is its action on oil of*!'' lurpw 
turpentine. 1 was led to make trial of it from an idea of 
sir Humphry Davy, that the combinations of the metals and 
chlorine might be soluble in oils. In the first experiment, 
when 1 poured the fuming liqi^or into the oil, inflsmmatioa 
immediately took place, with violent ebullition and pro* 
ductioii of den.ne reddish fumes. I have used other speci* 
mens of oil of turpentine, expecting a similar inflamroatioti, 
but without its occurrence, though there has been in ever/ 
instance a considerable action. The mixture of the two 
being made in a retort connected with mercury, no gas waa 
generated, oxide of tin appeared to be formed, and a viscid ' 
oil was pro<lueed, which, like the fat oils, Mt a permatieot 
stain on paper, and had little smell or taale, and which, di* 
gested with alcohol, imparted somi^bing which occasioned a 
permanent cloudiness on the admixture of water, and ad 
VoL« XXXIll,--*Ss?T. iiifl. Q odour. 
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combinations or oximubiatic acid and metals* 


odour to me not unlike that of artificial camphor* The 
action of the liquor of Libiivius on the oil of turpentine is 
worthy of farther inquiry. Thie preceding uccoqnt of it» 1 
am aware, is %’ery incomplete; bat 1 trust it will serye to call 
the attention of chemisU to a subject so (hirious. 

Analysis of thu To cflHeover the propofftioiis of till, and consequently of 
l8tconi|ioiiinJ, chlorine, in atunnaiie and stniinanea, 1 have taken advantage 
of the superior atliiiity of ztnc for chlorine, by means of 
which the tin is separated in its metallic state. , . 

()()*.'> grains of stanimne, made by lieating in a glass tube 
with a very small orifice an amalgam of tin with calomel, 
tvere, with tlic exception of two grams of metallic mercury, 
apparently a mere mechanical mixture, entirely dissolved in 
dilute muriatic aei(i« A slip of clean zinc, immersed in this 
Holiition decanted fioni the lesidnal merebry, quickly pre- 
cipitated the till ill a very benntifiil plumose form ; and this 
precipitate collected on a filter, and well washed, and dried, 
and fused into one globule under a cover of tallow in a small 
glass tube, weighed 4 i grains. • 

As Aerefore ii7*5 grains of stanmine contain 42 grains of 
till, 100 appear to consist of 

(>2*2‘2 tin 
37*7^ chforiiie 

100 * 

AnnlysU of staniiunca ts extremely volatile, it is difficult to weigh 

ihe Jd, 'it ^vitli perfect accuracy. The mode I adopteil was to pour 
it into a bottle half full of letter, the weight of which wus 
previously ascertained, and to infer the quantity added by 
the increase of weight. 

t^l*75 gruiiis of stnnnuiiea thus weighed in water, afforded 
when decomposed by zinc 34 grains of tiu*. 

* A little murintic and was added brfuro the zinc was introduced, 
to dUsol^T the oxide of cine, which, in other Hiinilar experiments, I 
obaerwd WM rapidly formed, and which, fitim the Jarire quantity of 
kidrogeh evolved, appealed to be owing to the deemupusitioa of water, 
chiefly in coLsequerec ot the galvanic effect of the contact qf,lbc two 
different metals, zinc and tin* 


Hence 
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Hence 100 of stannauoa appear to be conipos^j of 
4^*1 tin 
57*9 thloriue 


Id 


• 100 * 

I nm not acquainted with any cfhal3'ticul int'thod fordi* 
rcctly H«ccrtainiu)j[ the proporti|}n of chlorine in either of the 
two prereJing* rr>inbiiiations. Nitrate of silver, when iinme- 
diatt^K' applied, will not answer the purpose, because the 
oxide of silver is partially reduced by the soliilioii ofstan- 
naiie; and an oxide of tin is thrown down in mixture with 
the lioin silver from the liquor of LibaviUH. 

]\Ir. Proust, to whom we ore indebted for very excellent 5;nbmuriate of 
it^vt^sti gat ions of the different cdmliiiiutioiiK of copper and 
tin, first d^^coverefi n snlinuiriate of tin. He found that a 
solution of potash precipitated from the solution of miiriutc 
of till this compound, und nut the pure gray oxide of tin. 

T have obtaiiietl it by tins tiietfiod, and all its propertiesi |ti properties. 
whi(*li 1 have observed, are perfectly agreeable to its 8U[>» 
posed composition. ^ 

It is decomposed by o red heat. Subjected to distillutiou 
in a small bent glass tube connected with iiieriMiry, no gas 
was prod need, water containing n^iriatie ai^id and muriate of 
tin was expelled, and a sublimate like sianiiaiie was formed, 
and the fixed residue was gray oxide of tin. 

It effervesces violently with nitric arid; and strort^ sul- 
pliuric acid expels from it muriatic acid fumes. 

It dissolves without etfervescence in the muriatic and 
acetic, and in the dilute nitric ii^id sulphuric acids; and all 
these acid solutions, as they give a black precipitate with a 
solution of corrosive sublimate, appear to contain the tin in 
the stale of gray oxide. 

The complete analysis of this submuriate of tin it difficult. Aaslyiis qf it, 
Tlie oxide it contains cannot be accurately separated by 
potash, nor caq nitrate of silver be employed to ascertain the 
proportion of muriatic acid. 

I have found 50 grains of it, dissolved in muriatic acid, to 
afford, when precipitated by zinc, 31 grains of metallic tin. 

Now as Uiissubmuriate issimilarto the submuriate of copper, 
the analogy being imperfect only in the latter containing the 

C 3 per« 
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peroBide> aod tbe former the protoxide, it is natural to in- 
fer, that the proportion of muriatic acid is similar iu both* 
But the proportion of moriatic acid in the subioiiriate of 
copper is apparently hUf of that which exigts in the'muriate ; 
hence, cupposiii^ the composition of the suhmuriate of tin 
to be similar, 100 of it will consist of 

70*4 gray oxide 

19*0 muriatic acid • • 

10*6 water 

100 * 

Prohahility alone can he attached to this estimate. 1 have 
not given the calculations by which it was made, as.thcir data 
are liable to objection. 

3. On the Combinations of Iron and Chlorine. 

Tmo com- As there are two oxides of iron, so there are also two dis* 
pounds of Iron opmbinnfuons of this metal and chlorine. One may be 
atFc directly formed by the combustiam of iron wire in chlorine 

Sd compound. » it is that volatile compound described by sir IJurnphry 
Davy in his last Bakerian I^'cture, which condenKes after 
sublimation in the form of Wall brilliant iridescent plates.^ 
M compound. The other, 1 fiqd, may be procured by heating to redness, 
in a glpBstube with a very small orllice, the residue which is 
obtained by evaporating to dryness the green muriate of iron ; 
it. is a fixed substance requiring a red heat for its fusion; it 
is of a grayish but variegated colour, of a metallic splendour, 
aiui of a lamellar texture.'* As it absorbs chlorine when 
heated in this gas, and becomes entirely converted into tlic 
volatile compound ; and as the volatile compound may like- 
wise be dbtaiued by heating in a glass tube, nearly closed, 
the residue from the evaporation of the red liiuriatc, it is evi- 
dent, that tbe fixed compound coatuina less chlorine than the 
* volatile, and that the former, consequently,, may be called 
ferroue, and the latter ferranea. 

It I lolutioo ia Ferrane dissolves in water and forms the green muriate of 

iron; but the solution of the whole substance is not com- 

• Jaanial, val. XXIX, p 
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plete* 'There is always left a umall and vamblt quantity of 
black oxide» which may be considered, on account of its va» 
liability, in a state- of ixiecfianiOal mixture, rather than of ^ 
chemical union with the ferrane. * 

Ferranea is entirely soluble in^ water. The sohition is SoluUonaftbe 
identical with the red muriate of iron. 

The analysis of both these^com pounds is easily effected Anslyib 
by means of nitrate of silver. 

50 grains of ferrane were put into water: the insoluble ^ ^he lit 
residue separated from the solution by ^decantation ; washed^ ooin|ioun4. 
dried, and heated to redness for a minute, previously moist* 
ened with oil, weighed 3 grains, and was in the state of the 
black oxide, being attracted by the magnet. The solution 
entire, preyiipitated by nitrate of silver, afforded 102*5 grs of 
dried horn silver, which indicating 35*1125 grs of chloriQe» 
the proportion of iron, omitting the 5 grains of oxide» 
appears to be 21*8675. And hence 100 of ferranii seem to 
consist of • 

• 53*43 chlorine 

46*57 iron 

100 * 

Ferranea is not easily obtained in considerable quantities, aa4 of the 2d. 
I have been obliged in consequence to operate upon small 
portions. The subject of analysis was procured by %ublim^ 
atlon from the residue by evaporation of the red muriate* 

20 grs of this, in brilliant scales, were weighed in w^ter.' The 
solution, precipitated by nitri^ of silver, yielded 53 grs of 
dried horn silver. Hence 100 of ferranea appear to oonsist 
of 

64*9 chlorine 
. 55*1 iron 

100 * 

(To bo toneMod m outnext,/ 
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NOTES. 

• 

Seventh Montfu^ K Much wiud:#very cloudy: rain at • 
intervals through the day and ntghU Frifti* a. id. ^ Thun- 
der showers wiih hail, p. in. 3. tlloudy : a few drops of 
rain. 4. The wind veered gradually from N. hy E, to 8.W» 

5. Wind moderate. 2^2. Thunder, and hail***. 


RESULTS. 

Winds loanable. 

fBurometcr^ highest olisi^i'vatioii :iO ‘.$9 inrlirs ; lowest SQ* 40 inches } 

* Mean of the period inches. 

Ttimnonieter : highest observation 75^; lowest 4 
Mean of the period GS 

Evaporation days, the rest being lost by an accident) 2*70 inches. 

• a 

Uain .1*04 inches. 

pLAisTow. L. HOWARD. 

Eighth Months 17 , 1S12. 


IV. 

Chemica! Researjckes on the Bloody and some oihrjr Animal 
Fluids. RyAViLMAM Thomas Brandk, Esq.y F.R. S. 
Communicated to the Society /or the Improvement o/Ani^ 
mat Chemistry f and by them to the Royal Society*. 

1. Introduction. 

Xn the following pages I shall have the honour of laying Analysis of 
before this Society an account of some experiments upon Jj^*"'** 
the bloody which were originally undertaken with a view, to culiT^ ^ 
ascertain the nature of its colouring matter. The difficulties 
attendant on the analysis of an^.Tial substances have rendered 


Philos. Trans, for 1812, p. 90. 
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Tmii in the 
blood. 


Examinatinii 
of the chyle 
and lymph. 


Concects of 
fhe fhoranic 
duct Tartable. 


CHEMICAL ftCSEAHCBES THE ANIKEL FlVlDl. 

some of the resuHa Ye«s dei^isire tbnn I coitici have wtabed* 
but I trusty that the general coudufions to which they lee4 
will deemed of sufficient nn|jortaiic«, to occupy the time 
of this body. * < . ^ ‘ ^ 

The exiatPiieb of iron in the blood was fir*t noticed by 
Menghioi*, and its pecillmr red colour bus bec^n more; re^ 
cently attributed to a combi p all on of that metal with phos- 
phoric acid by Messrs. Fourcroy and Vuiiqneliut* The 
very slight discoloration occasiotuNl by the additiou of ihfu- 
sion of galls to a soktioo of the colouring inatter, under 
circumstances most favourable to the action of that delicate 
test of iron, first led tne to.doubt the inferences of those 
able chemists; and subsequent ex |>erimeots upon the corn- 
binutionSy to which they allude, tended to confirm niy sus- 
picion, and induced me to give up no inconsiderable portion 
of the time which has elapsed since the last meeting ot this 
Society, to the present investtgutioiu 

An examination of the chyle and of lymph, in order to 
compare their composition with that of the blood, formed an 
important part of this inquiry; espficjally astliobe flnld^ have 
not hitherto been submitted to any accurate analysis, on ac- 
count of the difficulty of procuring them in sufficient quan- 
tities, an^ in a state of purify. While engaged lu assisting 
Mr. Home in his physiological researches, several opportn- 
nities occurred of collecting the contents of the thoracic duct 
under various circumstances, and in difierept funaiHls ; on 
other occasions Mr. Brodie has kindly furnisbjed pse wilht^e 
materials for experiment. 

IL .0/1 the Comf>o$ition of Chyle. 

The contents of the thoracic duct are subject to mo.ch va- 
riation. About four hours after an animal has taken food^ 
provided digestion has not been interrupted, the fluid inthp 
duct may be regarded as pure chyin: it is. seen entering by 
the lacteals in cousiderable abundance, and is of a Hoi^orili 
Vbiteness Utrougbout. At longer periodt> at:pr si mtal, the 

* Vinceatiii* Menghinus dc rcirearam rarticalariim Prpgrfssp 4pi 
Saagumem. Comment. Acad. Booon. T. s, P. 3, |iage 47 S, • 

t Syst^mc dcs Conn. Ch^m. Vol a, p. £Vol. 9, isa. €.] 
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quantity of chyle begina to dioainisb* theEppearance of tiie 
duid in the duct is sinihr to that of moi^k and water; and 
lastly, where the animal harfasted for twenty-foor hotira or 
louger, the thoracic duct contains a taansparent fluids which 
U pore lymph. ^ 

^ A, The chyle has the following properties* Properties of 

1« When collected without ^Oy admixture of blood, it is 
an opaque fluid of a perfectly white colour, without smell, 
uofl having a slighlly salt taste, accompauied by a degree of 
sweetness, 

3. The colour of litmus is not affected by it, or that of 
paper stained with turmeric; but it slowly changes the blue 
colour of infusion of violets to green, 

^ 3. Its specific gravity is somewhat greater than that of 
water, b^t less than that of the blood ; this, however, is 
probably liable to much variation, 

4. In about ten minutes alter it is removed from the duct, Separates inta 
it assumes the appearance of a stiff jelly, which in the course 

of twenty-four hours gradually separates into two parts, pro* 
ducing a firm *and contacted coagolutn, surrounded by a 
traiispareut colourless fluid. These sfiontuneous changes, 
wliich 1 have observed in every instance where the chyle was 
examined at a proper period aCfer taking food, are very si« 
inilar to the coagulation of the blood and its subsequent • 
separation into serum and crassumeniutn ; they are also re- 
tarded and accelerated by similar means, 

B, 1, The coagulated portion bears a nearer resemblance Propertiw; of 
to the caseous part of milk than to the fibrine of thb blood, ^1*® coagulum. 

2. It is rapidly dissolved by 4he caustic and subcarbonated Action of 
alkalis. With soluli< ns of potash and soda it forms pale 
brown compounds, from which, wheir recent, a little ammo- 
nia is evolved. In liquid ammonia the solution is of a red- 
dish hue, 

9. The action of the acids upon these different compounds scidt, 
is attended with nearly similar phenomena, a substance be- 
ing separated *iitermediate iti^ its properties between fat and * 
albumen, Nitric acid added in excess redisMIves this pre- 
cipitate in the cold, and sulphnric, muriatip, and acetic sicida 
when boiled upon it for a short time, 

4, Neither atjcohol nor ethar exerts any'aetiinn upon the stpohol sod 

coagulum 
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coajyulum of chyle; but of the precipitate from its alkaliue 
»olutioii they dissolire a small portion, \vhich has the propet* 
ties of spermuceti : the remainefer is coaguiuted albumen* 

5. Sulphuric acid Wy readily dissolves this coagulmn, 
' even when diluted with its weight of water ; and with the as- 

sistance of heat, it is soltibfe in a mixture of one part by 
weight of acid, with four of water ; but when the proportion 
of water is increased to six parts, the dilute acid exerts no 
action upon it. I was surprised to find, that the alkalisVro* 
dneed no precipitation in these sulphuric solutions when 
heat had been applied in their formation, and where a small 
proportion only of. the coagulum had been dissolved ; and 
wos therefore led to examine more particularly the changes, 
which the coaguiuin had undergone by the action of tlif 
acid. «. 


Tilt solution 
hi this acid 
exa untied. 


On evaporating a solution of one drachm of the coagulum 
in two ounces of dilute sulphuric acid (consisting of one part 
by weight of acid with three ut‘ water) down to one ounce, a 
small quantity of carbonaceous matter separated, and the 
solution had the following properties, 
it was transparent, and of a piile brown colour. 

'Neither tlie caustic nor carbonated alkalis produced iu it 
any precipitation, when added to exact soturatiou of the acid. 


or 111 excess. 


Infusion of galls, and other solutions containing tannin^ 
rendered the acid solution turbid, and produced a more co- 
pious ])rccipitation in that which hud been neutralized by 
the addition of alkalis. 

When evaporated to dryness, carbonaceous matter was de- 
posited, and sulphurous acid evolved, with the other usual 
products of these decompositious. 

Artionofnitiic 6. On digesting the coagulum in ddute nitric acid, con- 
wgulum * of one part by weight of the acid to fifteen of water, 

it was speedily rendered of a deep brown colour,, but no 
^other apparent change was produced for some w'eeks; when, 
on removing it from the acid ^|^ the end of that period, it^ 
had acquired the properties of that modification of fat, 
which is described by Fourcroy under the name of ade* 
pocire^. • 

• Mem. de TAead. des Sciences, 1709. 

A mixture 
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A inixtui'e of one part of nitric aetd with three of water 
acted more rapidly upon the coiij^nluni of chyle; a fiprtioii » 
of it was .dissolved» and, when the acid was carefully dcs 
canted from the remainder, it was found to possoMS the pro* 
pcrties of gelatine. But wheti h^at was applied, ei* when 
a stronger acid was employed, the action became more vio- 
lent, nitrogen and nitric oxidte gas were evolved, and a 
[K>r,tmn of carbonic arid and of oxalic acid was ])r(Mfiiced. 

7 . Muriatic acid in its undiluted state does not dissolve ytion of ma« 
the cojigulum of chyle; but when mixed with an t^jiial 

qitiititity ol water, or even more largely diluted, it dist^oIvcH 
it with facility, forming a straw-coloured sohitiuii, which is 
rendered turbid when the alkalis are added to exact saturu- 
but yo precipitate falls, nor can any l>e collected by 
filtration* When either fi(‘id or alkali is in excess in this 
solution, it rtMimlns transparent. 

8. Acetic acid <lissolves a s'liall portion of the congoluiu of‘***^^ 
of chyle, when»boiled upon it for some hours. As the so- 
lution cools, it deposits white flukes, which hawe thepro|)er- 

ties of coagulated albumen. 

0 * The action of oxalic acid is nearly similar to tluit of oxalic, 4 ®, 
the acetic, but neither citric, nor tarturlc acid, exerts any 
action upon this coagul urn. 

10. The destructive distillation of this substance affords 1)c<truc'iv«^ 
water slightly impregnated with carbonate of ammonia, a ‘I >» dilation, 
small quantity of thin fetid oil, and carbonic acu} And car* 
buretted hidrogen gas. 

The coal which remains in the retort i» of difficult itfciner*? Cgal. 
ation ; tt Contains n consideralfle portion of muriate of soda 
and phosphate of lime, and yields very slight traces of iron. , 

C. I. The serous part of the chyle becomes slightly tur* Propfirticn of 
bid when heated, and deposits flakes of albumen. pl^ch^le** 

If after the separation of this substance the fluid be 
evaporated to half its original bulk, at a temperature not 
exceeding 200^ FahrA^iheit ; small crystals separate oirc<»ol* Crystals in it. 
log, which, far as 1 hayc^/heen able to asc^ertain, bear a 
^trong resemblance to sugar of milk ; they rei^tiire for solu* 
tion about four parts of boiling water, and from sixteen to 
twenty parts of water of the teinperatore of (>0% They aro 
eipariiigly soIuUe in boiling alcohol, but again deposited as 

^ tho 
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the solution cools. At commmi temperatures alcohol exerts 
no action upon tbeuu The taste of their aqueous solution 
is extremely sweet. By nitric Add they are conrerted into 
u white powder of very small solubility, aqd having the pro« 
pertJes pf saccholactie acid, os described by Mr. Scbeele*. 

The form of the cryst^s I could not accurately ascertain 
even with the help of consideraMe magnifiers. loonein^ 
stance they appeared oblique sixt»ided prisms^ but thyir 
terminations were indistinct. 

Some of the crystals, heated u|>op ^ piece of platina in the 
flame of a spirit tamp, fused, exhidcd an odour similar to 
that of Hifgar of milk, and burnt away without leaving the 
smallest perceptible residnuiiu 

I>f^ernctiTc 3. The destructive distillation of the serous pa^i of chylt 

dfutiUatM)!). aifforded a minute qiiantity of charcoal, with traces")of phot« 
phateoriime.and of muriate of sotia and carbonate of soda. 

II r. Anafysls of Lymphs ^ 

Purel/mpfc. f<Rind in the thoracic duct of animals that have 

h< •vn kept for tweiity^four hours without food is perfectly 
transparent and colourless and seems to differ u\ no respect 
from that whii h is contained in the lymphatic vessels. It 
may therefore be regarded ^ ure lymph. 

Its prapcrtres. It has the following propertiesf. 

1. It is miscible in every proportion wHh abater. 

2. It produces no change in vegctabln colours. 

3. It is coagulated neither by n .at, nor acids, nor alco- 

hol : but js generally rendered slig.itly tarbid by the last 
reagentp ^ 

4. Wb^D evaporated todryuess, the residuum is very small 
in quantity, and slightly affects the colour of violet paper, 
changing it to green. 

5. By incineration H> a plutim crucible the residuum ia 
found to contain a minute portion of muriate of soda ; but 
J could nqt discover in it the slightest iudicationa of iron. 

•t 

• Chemical Essays. Ko. XVII. 

f The term lyiqph has been applied indlscrimuiatcly to the tears, 
to the matter af eneysted dropsy, and to some other aniroar llnHls.-i- 
Wide Aikia*B DlctioDary of Chemistry aad Miperalogyi Art. Lymph. 

6. lu 
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6. Iq the examiaftthm of tliit fiuich I availed myself Orith Analyno-or ji 
Bome advantages of those modes of electrochemical ana* 
lysis* which oii a former ocdhsioii 1 have described to this 
Socirty*. . • 

When the lymph was submitte<* to the electrical action of 
a battery* contnsting of twenty pairs of four inch plates of 
copper and xinc* there was aii»evolution of alkaline matter 
at the negative surface* and portions of coagulated nlbiimen 
were separated. As far as the small quantities on which I 
operated enabled me to ascertain* muriatic acid only was 
evolved at the positive surface. 

IV* Some Remarks on the Analysts of the Serum of Blood. 

• This flipd has been so frequently and fully examined by Semmof 
chemists** that 1 shall not enter into a detailed account of i^s 
composition, hut merely sttite such circumstances respecting 
it as relate particularly to the present inquiry* and have not 
hitherto been rmticed hy the experimentalists to wiioni 1 have 
alluded. • • 

The fluid which oozes from seriini that has been coagu* SisrWty. 
lated by heat* and which* by physiologists* is termed serosity^ 
is usually regarded as consisting of gelatine* with some 
uncombined soda* and minute (tortioris of saline substances* 
such as muriate of soda and of potash* and phospiiate of * 
lime and of ammonia. Dr. Bostock regards it as muciisf. 

From some experiments wlacli I made upon the serum of 
blood* on a former occasion* I was induced to regard the 
serosity as a compound of albumen with excess of alkali* 
and to consider the coagiilatidh of the serum analogous to 
that of the white of egg* and of the other varieties of lu|nid 
albumen. 

To ascertain this point* and to discov#*r whether gelatine C^ttminsiwo 
exists in the serum* I instituted the following experiments. ^ 

Two fluid ounces of pure serum were heated in a water 
bath until perfectly coagulated: the coaguhim* cot into, 
pieces* was digested for aonie hours in four fluid ounces of 

* PliiU Traai 1809* p« 37SU [Jpura. rol. XXVI* p. 14.] 

t Tm^tctiaat of tbs Mvdkal and Chirarfical Society fl»f Lsodou* 
vol. 1* p. 79. ‘ * 

distilled 
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It contained 
aibiuiien^ 


but no gela* 

tiiie. 


Action of inii< 
riaiie acid on 
lU 


distilled water^ which was afterward separated by means of 
a filter. 

The clear liquor reddened turmeric paper, ami afforded 
* a copious precipitutioa on the addition of the infusion of 
^alls and^wlien eva|>orated to half an ounce, it gclutinized 
<in cooling. It was rendered very sligittly turbid by the ad- 
dition of dilute sulp{iuric upd muriatic acid ; but alcohol 
produced no effect. 

Front the result of these trials, it might have beeii^'On- 
rludedi that gelatine was taken up by the water, but as an 
uLkaline solution of albumen forms an imperfect jelly when 
duly concentrated, and us albumen and gelatine are both 
precipitated by tannin, 1 was inclined to put little reliance 
oil the appearances just described, until 1 had examined the 
solution by the more accurate method of electrldaj decom- 
position. 

Upon placing it in the Voltaic circuit my suspicions were 
justified, by the rapid coagulation which took place in con- 
tact with tlie negative wire. I therefore iua*de some other 
experiments in order to corroborate this result. 

One fluid ounce of pure serum was dissolved in three of 
distilled water: the conductors from a buttery of thirty pairs 
of four inch plates were iniiperst?(i in this solution at a dist- 
ance of two inches from each oilier ; the electrization was 
continued during three lionr^ and a half, the solid ulhumi;u 
being occasionally remo\ed ; at the end of lliat period, no 
further coaguhitioii took place, and a mere decomposition of 
the water was going on. 

Having ascertained in prevails researches, that gelatine is 
not altered during the electrical decomposition of its solu- 
tion carried on as just described, my object in this experi- 
ment WQ 9 | to ascertain whether any gelatine remained after 
the complete separation of the albumen had Iieen effected. 

1 accordingly examined the water from which the coagulated 
albumen had been removed, and found that it was not altered 
*by infusion of galls, nor did it afford any gelatine when 
evafioratod to dryness. 

Two fluid ounces of dilute muriatic acid were added to 
oue of serum. The mixture immediately assumecha gela- 
tinous appearance ; it was heated, ond a more perfect coagu- 
lation 
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^ lation of the alburaen took place ; the liquid part was separ- 
ated by a filter. No effect was produced upon it by Voltaic # 
electrieityt nor did infusion^of galls occasion any precipi* 
tatimu. • * 

1 repeated the ffrst experiRieatt.ith the addition ol^twenty Farther t«t of 
drops of a solution of isinglass to the serum. The liquid comjHJiiti- 
which now separated* after ♦he albumen had been entirely 
coagulated by tlie action of electricity, was copiously pre- 
cipitated by infusion of gitlls. 

It may be inferred from these experiments, that gelatine It conMAti of 
does not exist in the serum of the blood, and that the se- blnrll 
rosity consists of albumen in combination with a large pro- mucti allcdIU 
l>ortion of alkali, which tnoilifies the action of the reagents 
coinmotily employed, but which is readily separated by elec- 
trical decoia position. 

To ascertain whether iron exists in the serum of the blood, siigln trnct*^gf 
one pint was evaporated to dryness in a crucible, and gradu- 
ally reduced to a coal, ivhich was incinerated and digested 
in 'muriatic acid? to which a fe%v drops of nitric acid were 
added ; some pafticles of charcoal remained uiidissolvcd ; 
the solution was saturated with amniooia, which afforded a 
copious precipitation of phosphate of lime, accompanied with 
sligld traces only of oxide of irom 

V. Some Experiments upon the Cooguluniof Bloods 

Mr. Hatchett’s valuable researches on the chemical cort- Coagulum af- 
stitution of liie varieties of coagulated albumen have showDp 
that this substance varies but little in its propertifs, whether 
pbluined from the crassanientiira of the blood, or from washed 
inu.sciihir fibre, or other sources f but that the proportion of 
earthy and saline matter is diflercnt in the different varieties*. 

It will also be remarked, on referring to the dissertatioa 
which I liave just quoted, that the ashes obtained by incine- 
rating the coal left after the destructive distillation of albu- 
men, did not cotitaiii any appreeinble proportion of iron. 

Assuming the existence of iron in the colouring matter of 
the blood, I made the following experiments upon the eras- wSethef ihe 
■amentum of that fluid. b« owing to 

Two pint* of blood were collected in separate »e»*el«. Iron. 

* rbil. Tran*.' ISon, ,■ 3e4. 

The 
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The one portion wtis Allowed to coagulate spontaneously ; the 
other was stirred for half an hour with a piece of wood, so aa 
to collect the coaguluin, but t<f diffusa the prtnci|Mil part of 
the colouring matter t^iiroogh the serum, '^fhese two portions 
of coagulurn were now dried in a water-^bath# and equal 
werghts of eoch reduoed*’tti a platlna crucible to the state of 
coal, which afterward was incinerated. The ashes were di* 
gested in dilute nitromuriatie acid, and the solution satu-« 
rated with liquid ammonia, in order to precipitate the phos* 
phate of lime, as well as any iron which might have been 
preseni* 

The precipitates were collected, dried, and treated with 
dilute acetic acid, by which they were almost entirely dis* 
solved ; soiue very minute truces only of retl oxide of ir^n 
remaining, the quantity of which was similar ii/hoth case^, 
and so small as nearly to have escaped observation. 

It appetred It is reasonable to infer, that, if the colouring matter of 
the blood were constituted by iron in any slate of com- 
bination, a Ifirger relative proponion of tins metal would 
have been discoverable iti the former than in the latter coa- 
guluin ; but frequent repetitions of these experiments have 
shown, that this it not the case, and the following result ap- 
pears to complete the evidguce on this Subject. 

ThU fartifer colouring matter of a pint of l^lood was diffused by 

fviinrmed. agitation through the serum, from which it was allowed 
gradually to subside, the coagulum having been removed : 
after twenty-four hours, the clear serum was decanted off, 
and the remainder containing the colouring matter, after 
having been evaporated to dryness, was incinerated, and the 
ashes examined as in former experiments. But the traces of 
iron were here as indistinct as in the other instances above 
tnentioned, although a considerable quantity of the colouring 
matter had been employed. 

The minutia; of analysis Jl have purposely excluded, as 
grading into details which would exceed the proper limits of 
this paper, aud uuaecesvary in the present investigation ; I 
shall now merely dwell on the principal result* which hove 
been obtained, and on the general conclusioo* which these 
afford. 

fTa hf concluded in our nutj 


V. 
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ItVHIMOtlS 1IKTE0B9.. 


frianetaiy lioi^ies.9u^ with twiwecsii^rc^/tf *1)4 

apf»Mr ;((ip;taSr».Mi!^^mo4|>4^^<4 

Stinotingswn If we 4w< t« stillJ ’ft 

tw^not &e ii^cew noed^ •o^«iyK«i^ar es^^WoNMi* 

BwMe<^ to the 

,' ' '.v ^••..-*5- «*■-■'■■«■.■; ■•'^, ?■''=' ' 

Facto contra* 

MnSttomali-' Wefeow aW^ tJ^>#ert8te«y^'^lirrcjjF((jS»6er 

unmet by Mn ibdh! 4 ccutn!h^ in dearibimtmirhn^ “ when drro- 


‘‘*" 7 * ''Cyinl^/ife» 4 ''t^o<ler^ 1 %#'-ahe 9 f^ Mr. MjW8»h'de> 

''«Stfo^;fb«in^daftingy>|^^ mtlttt of a b right conical 
• str«|j^''(^4ih.i)^iiH‘rnU;^|to';^!nl^J^eec^i|||^^ 

NuitHereiK otM^^t^Mtriiihrit iiMgr ’«tttlP^ has been i»u«h.. occupied by 

wn p Via t Winn fin Ulbr -m 4 ^ V — . ,>s ■, - wA,,-.'-i 'i. ji i* 


th« 8 ame*puir have^bitei^ed maj^ tt^s&ttida of them 

pou by the. *^>10^1^111^ 'it>u»ti’«ps; end -i^.ndeii^lwst possible diyer* 

author. Mty dj|||^^ips$|i^^. Of th«ni||MI$|e^fii^tprt (the i^ 

<%'etiini) 1 httlb mipiently 4 M>ttnfi^<|l^WdtS 0 in >811 hour, in 
' 'O <tI|l^^tiright^:^oa%ht nigl^s'^f' ^mmneh I have sfeen 
, wh«%po«ottd has; slpparept,' aiid when the at- 

^ mosphere 'hs^^Ocn^ with clouds t^jand have ofic^iofialty 
'•'^^ obs^rred searct^iyiieased 


'•'^^ obs^rred Ifhedt'trlf^^i 
* '4 toHhiihlue 


Meteors seen 
by him. • 


Of lar^ jprp|r€S8ive roaketiirpl Wive aeen b^h^ee ; 
^%‘^'weiie«e<*pi||^diy^h.t1i^^>'^ii3>«’ch>chbi^ e^ 
'y^rVlVe^r.' ’tte mii^^')l^ «p^irenti'f'f«!^|M|W> and 
int'lNtr&aiiipl djjr^^’ Iw^i^st -to an ;«p* 

^l4|hiH^^d|a|f^nii^‘'th^aiNii^ eereraUrdmV^bttrv- 


fufa'-of eereraUr' 


i aa;Op> 
li^jObttrv- 


y^uM^y coincided irift tiI^oi^ observation. ^The 
]ei|>t> visible ipiniaons trecl^ut was fhllnwfw hy 


1 sodi-^^NKijl^d^'itL j WiV a| j| h *fii *4?' con^|iN;iA|||tK<hetght 
in the'4(Mjft wpfl&i^fe^^l^et1l|te|''shert%>t^^ 


in the4odft Ift wpflBBewS6^i4»c||i^r shert^^ 
j^(r^.)i^^it^tpi&^ ^)umMlUl(ltll^r^^t^||:it le^ «o 
iiiliq^^'^'kttiiit^ its febi'^piilttwicale and' 



4 >v LOII^CW* Mwrtoitfl. 




4|^i4^a0pwrmMve9aal to thtt^Full inoon» wf^cli it«infl^9> 
Sil^isoinriilcy toii;htnms*< tl^hod itb* 


■'^,#isfe]hi’^ii||b wo'dt^the 





^oc* 

i|i . 

intiH|^<^,t^e f?ri*cf^rng» . 

of oboft 

»>f«pi^ 

infi'l5SlS|^p4rWiiW'rtj^4tfe-«str^ 
hei^otitfi huc)%4i^|i;iM^. b^nousiilMirlHiiM jjj^lfwjlt- 

or 'S^:* ' ‘ 

Oitpi^^* Srailter tr 

lt^k*..i..jL.4. vcrv d\ 


:^- grefiMvt ufeii 
. C«wf IHI 

%tAof'a 


.'V 

ui^ritteB 


witli ib^oncdi^bW 

'. ^ tJrt • . . It _ ^ 


T--.. .,T ^ ^ rnt^andai; 

bnltmrfti^r j^ar^'tucw^y'l^ttl^^ thiir appettranfft mitlycteeti 
' fiequefltt'^WIi^Ittii^ont on ttaKv 6£^he%tmo<ipheK--J(fiawft' 



* i|B, , 14)^0 

jaly oneH^ 

iii .frt)iafi^ the etm|it{ihe^e to the 

>'^e.£2iv1hfi^ 

lary^ody, b^yi^iig^*- 



to Ue most 
V lightning'' tliej 
atm^hi^i'e tb^aftot) 

Eart6;au(llikciti 
•they leave no 

## iin ■*;, - r, * '• , - V' 

"d^sQ. Lff."* . ... ■' • •■ . , *• 

;j(<* ' tsrjfc iiietijo|y^S>'inrcty<i|^i|ai!l^||jey^. ^®y fpot.wi'^hin tfiSfr^net of 

reirinj^ df'ob^tot^Ppte «ony’3^e|6iy«Jboeirfon^ { bm "mw#*** 

(■AhStAii npfr4»^y kia^irledge been /wowt^^caw: with Ihilipg 
-otatiSSKof i««teOt»j;«r A 6iioil»i)lj|sd«tttn^j>^««% »hi**ieiro^- j, ., 
ciifiit^^;ll^ar&ncb of^htirbKbti^ 
;d«»^Jpo<Sty with |»!^aJ^Vov% ^ firequoDt op- 

(■• one», j^tjtert I ' 

’ think tb twd k'wifa o|‘ loeteors *re.dUt^«^^defi| 

'. decisively teperaUjd* , 

' With ffgkrd to the streob ftC %bt someOmbl^ jn the Oreuteml 


ehoq^.surei;^! am retji*? Ippiinb to^i^df 

•' an1»jptical ill^on; bat L^li^thw the imaller 

** “ ~ ^ “ i iSlHhtfll JUac- ^ 

wn atan'V account* 

ed lor. 


. concli«^%io th*hi^*tdeg^i^6obtfuli itsac 

’ Ciii^^oot apjicielt^^ OflM^^bmg rtivily aw 

«• various, equaj^ prpbablt^ijltplanationt may be 
^i;ep or tte ph«|||aeiKA. i^o •??•«# ip the 

the>f^#iiid^|||ttoi» 1 bwt 

rf-'^ ^'nL' 



36 


ON LtntIVOOS METEOJlSi 


Nature of e 
these 

not yet clear. 


1 he ]ar|;;e me* 
teors. 


Arguments for 
the finailer 
being electri* 
caU 


Objection* to 
the {danetfliy 
hypothesis. 


tind the orcufrence of such eii eppearanoe as ^ 

rapid ntoUoB accounted for y^thodt^ 

lu the ^Diby 


I c^Hain na g 


— ^li||i4tto(i ., '^— 

»i»ieiy apfiJicalsl^ twbe 

, 'Pho^iirger |)irftgi^vfit^’toiel«^ii;Ni%., at^pcAf^ot 

cerlainly'^ ^ 




cheyjctcr of tli^glone^ thut 
have^p|>elfl^ haa be^i^^M ^ a are 

The uoitiaw^r^pfilhejjir 

‘iifeait^^ra d^ri^ t|^kh^r'aourcei^"a^^ is 

itt alf problt|>iKty tine lijjht of combustion^' 

; ' l^alfio^'itors'ayy "^t'idehtty.h 

Theif'^^nts lilr lllvonr of tWj^^lectricaP^d are niii- 
tnerousy as wi& be app^reht summry of 

f$h 'theiSlghjlislBiasilarl^^^ electric%park; 

ed* Their thift^bf M is trMdmy* 

aWy rapid, . 

3d, Wey ocegr nff^eqii^itly asythl^r d|bttfe ‘^®^8 in 
■the atOtospherdV^ . ^ 

Their i^oiiTiynce.^^^'ost frequeii| after 
»fMather, as are knov7ii%> ihflu^tcc the electriii^ritaite 

"- ^ -v'WnifejiirtVA’ .Sitnitf 


Of 

oftheatmc ^ , 

Th^ S | pl | fee^ ^ is ue^m^hns^pt ; they move vertj- 
ft j^riz^iwlyi aud lit varkius degreeaof incriifation, iip 
oil |Sp[^.ofl2ie Otiitps^pj||prej such^js' also |he case fniih 
Ugbtowg^' ;,■, .VvV'Jr ',1. 


6t|l^ idhe ^appeara&i 
i mititEcL M'* d[ectqcit j 


faHii(g Mjars uay be 

, the circttimtwices .VMeb 

the euco^! ,f ^^'f))-i,|^^wneiit.8^e|jeBfi are irjl^fa 0,-^t^ 
Jikely wear i44>e|if^;j^jot>*^be tiatuiaVplifna^^. 

if «|^ie pQwcrfat.,i^en^,^it!^ adduced- ra 
the plaoetary it he intj^tSH to cottsi4<^iiotf 

in it9.pfesen(^tete <^njvctut« ; nffpbsed-iw ' 



GEOlrOGT or 


^ < 0 #^^ muijt,. te coiwidercfiJoodmi^ 

/' S^tfiog tft the ,>4 Ot |>ripcipK^of ojiperi^^ 

itar'ifiif iUje.ciriwmstaticfeopp^flfeji . ‘ ■ 

^ 4 i^'pTKt 'j^nl^ 


BOl 


^ '’.>r #ify 

lit of tbl!«lf6a« 


rec(^«#Min: 



w 


ponjietitjRtlwi 
uent^e'<b«.i*)d 

«<ie of ,!» T**' 


7-;5;'^'****®®i**’®** , . , ,1 „. . 

b^iaofuMin Mr. F<^it)i^4 vrfufbft A^eoffc 


patl|j||Mf|^%h( be Ktbf^^ 
y^aeM wllr^mckyou^t^ 

bypnthe^’^^il^Cfnoot bi^’ 
vith kucb ^ 

'■ferenceto|beuyf.->— ."*, - "..'j ■...;, 

ologicul ijj^iBg, as I i<pl^|ine 

ioqairw will,tnl^ii% 

“it i< only by' rqliw^p^;5f^d tti^tote.-n^jewy^ort 
« muHitude of,fi)^<|wf^#rtbrfcifS^ bC w^^or^gr.ctB 
« be bought to pCT^«ti|^^<= - * ; 


Prfjlito strmt C^enmh s^are, 

-■'Jdi^riiJ'i.?^. 1812. 




«^rd,yoBfft-«|Sfr 
.%'J. S1|^W* 


:-w' 4;\ -L 






VI. 


Bctnjiear. H ^ letter 






^aoe^iast sojfniner m ^in? ^•,*rzr — : — ^ TJV v*^ 1 
to be bat lii ‘ kndwn ef thel||»^re, oi»oi*hfc fifee- 


of** ^l»*' 


If.f, 90). 
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CrOLOGY 07 UkVVlM* 


|U vallieSt 

Site of the 
islind* ' 

m\u 


nomena Whi^h tho atratu in ihat iatanH exWbU,the falMwIrtg 
oh>ervauouaiiiay ttoi iie iilkciliy uuarofijtaWc. Th'-Jf ' 

may ronsldert^ dirwfiona oihers, ■' 

to IfKik for some ‘ of ilie may ^ 

afford to futufe tfavrUers iisfoikll |>ortiok>-|Df the'iifforinat^on, 
which my guide, jjfbiiier, so liberVilW coutmunuated to 
nke« ThAt geattemaii, ^vio^ohf; resided tti the isittr^^hod ' 
repeatedly traversed it, abd ash thcreb^We point otit to 
me some of the dtrcuinf^taoces whic^b v»el*e most M-;oaiTv' of 
e 3 cainiiia\inu,purtiriltatlj^|he uuture of the varuais jitratuUmt 
' ar^'.eapoiied to view ia tii** deep ahd abrupt vallieH whtcti ifti<* 
t^ect 'die Utand in airdirertioos. Tbohe vatlie> tiirt* no Uw 
pictifrest^ue'to fhe'eyebf rbe common traveiter tiian tbity are 
dCseftdujg wt ihe attcuuon of the genlogi^i. They are 

aod deep, the summits of ihe'hdW tltat i'orm 
^libeif hoondaries are broken into peaks, ru^i^ged and bare, 
prhile their aides are covered with the cedhr^aod other trees 
preutiar lo' southern latitudes, and tpiih a' prOtnse vaneiy of 
ahtub'siibd planU^ Htnon^ which the erica arbbrea is the most 
beautifu% and in the greatest q'nandfy*' ^ 

The islanil of Madeira (thongh ( WtifVe “;t riVver has been 
Burieyed) is^^aid to tie about 50 miles ii^ length, and in tto 
bio'^^n part but ih^ uVeragf^ breadth does not 

exceed 10 tbi It’s. ' '* 

It constsYb of a ^ticcosi'ion of lofty |irfi« rising rapidly (l om 
seuj paVtieillatly bd'the eastein and north erd extremrties* 

^ 'j^^j^bpimits or uvat^ pf raitges present tlrP appearifnW 
oPlSbut'^fias beep called ‘a’ lablfe land; >tt 0cea.*^i6Hany the 
forms are by a j^ieak^ whiirlH in'abdie 

S||||^(anfce$ to be of roh'^tbar'^bHsaib' ‘ Peeplhivine^^;, 

defend from the hilU or eetras to ihi^ s«V, aini^, 
the of tno^t of th^ flows a sm 1l riv. r, which in ge^' 

nerai is rapid and sba|lbf^ f ^ slauid^ciayoR 

the^iSgrfHCe^ ^Yid bn^e^diutkWft of it as hard M brick ard'found 
uhdejrneatffi not at fUTes^^t any existing 

, volciihoesi'n'the istanf^^\ the reo^os of two erhti^rs are to 
be «»een,'6iie ^ 'the4Kher on the we^ei^ side^ 

the largeht4)eing ubh^ a Pdrtugtiese league, dr four 
milclt in circumfei^oce* Every ihi ^wound iMeat^ igra *^4 
pf having suffered tli^ action of fircj ylK 1 t||a uaabfe Jo die- 



OCOLOGT MADEIRA* 3 ^ • 

' cover any d^ponlt of sulphur, and was told that none bad 

hUhertohecn found it. the island? , . jp.. 

The vw,ex..> of .tmu. ihi^h f diyll 
.re W,ae«r. roe«. 1 m,.e||, eaw^hbt.fois. 

be.ti»pt with. 

iWmt lawu»/of .» cmnpact 9e,^<l|«.#ntBWiiK few, if any. 
e^ii«2i;^aftcw..«s of* 

■Wy Sue eim^lfVpf^ .t^V;*^ yS*"*' ' 

frieble It^ W^ted >JE be* (d 

n,ixed#i?^uiDW, a»^lay^ JPlnack «.h and^mwe. 

Thi» red J^jBjptwn* w»nofe, R>«» ‘^“''•*1® * 

ita-aiiaes a Riatic forin. aodi» one ptacewas pf a'^/ 
derata doBreftofliardiiena: the jprVficip^, aptiags of wafer la 

the island i^a from Xbia afratail^,, Qn'Miatop 

a grayish la...>geoetiUy oomp«M?t.;tbo«gb at ti^is neaHji^ 

surface very c^Hilllr, and contaiimig inttC> *V,v,«ue. TTiw^ 

lava takea ptipcipally t|Mf iPT'«»ll#‘'' form,pf 

seen it in the n»«fdt '|ferfedt;|iri»m» from.3ft^40 

in height, the adrfacetbalaig covered wiUf-^fifaiaf «*»• 

pomicaV These «n«^»pf>*acwtaHimo^eqrJew of what 

I, consider to be olinne,,_pccayioo^>X '"bonate lime and 
zeolite, which last assiiHies either a iryafelU?*;**,, of glfl^ular -f ■.. . 
form , or is diffosednd^Ktbin cofdn^ Jjfetw.efcn the difiefent 

layers. . j V ?.j/ . *. 

The fourth species of lava is of a coarse is usdd % A dlrtinctsttsi. 

ibe makiDg.^^alls,,aad the cofemonest ond,popr^.boi|M *“■"• 

^ ' ^1.' 11..^ .wsfekhT tovtiA Kfsiiio tispo foTdnB 


are built of it. % blue an^. gf^y lavas being ns^ foi 
copin^Afe It yorks eajMfet^ thetwoirtlW kinds at 
n(ehti|,onea,^s more friableidji^ft, and 
turo <rf brown and red. 1 observed it in a etrd 
and'it.xja not seem to any^conn^tiod 

three ttin^8.,..i, ,, -. • ■ -. ;■ . •■ • / ,4 , ', 

the Drincipal strRtified,lRv1|ii,th^ isiipd of- voneiies not. 
to o ..ijj mUvsswo Hlethfit whkilb in 


kiucls ao^e- 

im 



iculady ii>.tbat whicB »« •i»‘s*ifc 
varieties ocfepr in. iso- 


for48.(P^fe th* beds an4 nv^rs 

flows iottovall'^ of IheCorral, fev™ . . , 

lafed tnai^, containihg^noe 

iwtotity, and eabibing d^hed p^ons of stni^. similar 
^^OM that are ^Wind in the fosw gWode on tikafee of 



■:#;4 



40 


6BOI.OOY 


Ip deep apd sinfjukr vaUe^|pUf d t^e Co%(%ljf wbtcltli' 
hjd »^ppi>i^qi^j|r’of. examioing for aeveraJ re^ *> 

Pud lava ttiternated fiv^^pr^aij^iiotes. Tlie j'f aotnV 
Coiomaar to- of itif bmne'r^^l^ ipry|i^^‘of jj^j^Jnnar. W^8^:J4wie^^c^ 

' th^rp i^sinff (0 a^>^W:or 


D}k 98 i 


nt^cdJes d?* The coloj 

here m all' directiptiP. ^ifbe'g dip..uaBat^ fatq ' the. — — 

«a««jay;' are di^l prated . ip ipspj; 

of Jaaa/ rpiJttg perj|i«p<1Jvpl8i:|j? Wi)irtj|icp;«o^^^^ the, 

■• strata M right angles, fe^.|^^ght, 

> s(h|!h''eMt throwgh ^veral the »n4 

Valley of the §;;ra^Java. .,1|^is yatiey of^tbeCOTral’ritpll.ipfrijplheiitttat pN' 
Corr.i. .. iehtiile exapBihaiiioiyt^jret Ibe^journey tliere, /w, ^'y(|^n»e 
tahonr, p^lhe ws^doryn 'twjij^r that flotrsjif^s iboU^ia 
and toi|Uotnft a8%Uiut>et to iiiet|Bii.«^.ry.(>ne bvip. 
^e ‘ltndett“V>.i‘l^rtr,^y* dlT'Jb'Mp^ai sopn after 

|iiy bn'.li^ a'lul did/pni leitw fil|'h^^'.ee.i) f^gijit.apd ninie.at 

of . period, in a 

sJ,ale«jf,"iiicfi>Ssittt?liliB^»wj, <ni l><^biRp)t-;iriv6n foot. .The,- 
, bed of the' Vi^leg itsell jcaapbt b^^j^^pj^ed'on niu^les or on 
borsekivli. aalk is e^ht or ipeef iuiM. in length, and 

a trae,)^ ^4y:ide, in-t^^Wd^lif the ti*6f«-^-ht<^is.ri^d, and 
f^^l of.far^'ttiid poiii^^:i^ncs. hi}k 

pf’thji-Uit^d.'h^ld^ dn'this valley. Several oftlten cb<^^lrp|B 
tltdl^'^|ht.;|[yer ip;ap^^iciila^ht'ight p||00p,or 1600 

i^gipit ®hiy hy vhem,\a^Si^ what ifaeii'M'uch ii.rm 

* l»^* »Fe^kr'»'“*- " "" 

:««Teroj vil 

'vi' 

.l>owp. many 
., j ^ , t^%tva,.pptj 


ml 


y w*^'r->^z:,z 

;Aifg|Ofi«||^^jld 
«b(^i ^ 

the ad|je of -a 


term 

a snoqef^lOUter ^eep. 
of wp^iim 

.ihene^a%;antull cutara.cts«.(^- 
grpji ,i^y^fi^'^4e<ses».e8, hep^ 

m ihe va%x. 

jjk of " 

'ou iiiid^bramf sn^derdj^’^ 


r.’’; >' ‘ 

•w iMeH n sort of |hioieH|it>£ 

stait^-oa^il pi(b^^^aek wjS|itng to the battoni. ^1^' 
the rigb^il^ •A'thjW.litVa nearijr perpendicular ffbiBidOOld^. 
<f9‘>|Nh^ aepth,„ec®|toed of the tw^. sipejpes of 



«Eot«oy ^l>KnuJ 

. ft&d tirade ilv^r *iit titnc*,' and aiMlafkhig.iiit,f<s 

d^Q^ibn tlu!! form of # tfae lavliv,firitii>wii^io 

,ti^lar\|»J)d:th^' sh;»(W5)f,tW»cttrtf«4i,' . , , 


^jn the ttit kii toUeieSfifla In- Uva In wr>^ 

»«iaf?&SfBn*> fli^W 

l^ari 

^ *-. A ■ 


,^. - ,, -^’prismSof d»rea, fite,/.' - 

1^ -janil’a* '■ 

fieJt a^l - 

this tbat'^ti . 

horizontid-b A ' . of ‘ . '» '■ ■*'■.■'’ ' '“f' / 

At<-tb«’%d^l^ld)e (ie^C(^t4fier.e'b a ^?^,ffaBiTt1c co- 
ot batoltii^^iltimns, rising €54he topi''*““‘"** 

and separm^( into lajrge <j^i<},f|n^laf i^snrt. fbiliMt' 
no black C^o^' thoug)) Wnte^'otwale fto 

the bott<M||: 'il|^‘^V<'onsld^bte siraU of '^atticct' gVea^**®^ 
inniBses of oia>i!iii^;lin^c^nlnf1a.^, andtujri in |f s^te of amt*' 
vit rifiottrion ; ’tft^Vlidlo pWlilMUng «*viite^’l^rk»-i^;4u erB]»-, 
tion, anterior' td tbai^.aii^^ had fornic^'i^Mn^rii^tati'ah|; 
of laVaV which arc tlte summit of tbe bill to tbtf ;■ 

bed ofvthe rivenf'' ij; - '.i^ , - ' ■■ ■% ■ - r'" 

.Tb'cdip of tbbatr|i.t<^in WgeiMKtl biwiirrd Hbc Mth^tf^MaU t^p of tbo 
tio ■' cola^ns ^jrtrata, 

which are tidi^||ti^Ml^''varioaa' djEkei^'^at^ one of thei^in • 
particular awie^acrossliath ludea of' tWinill^.: ThwaoiW Breccia: - 
■here aIaoiRK||ftof 100 fmttiin ii^n ,. 

specieafofeb^^ia. W'^'tlea^il^onh'^r ,ihc chi’ 
the.c»^5rtia*^f the wj<uii|!gj|ta^^,',foj!^ 

into thi whidij 5 w^^npo«ed Of?’ 

piece^cfC 'btru, aort^of tiicitt^f. many yet 

depth^^e angleti%^j]^|t>trndM,^bd, thtWl 
'togetb'ei^y,.n hfid1)loik,«^hy^1^hc^ 

<0|p.^in« eao\d I’t^k 

_ a i_ i «“. JaTc*!'. -rJ C'A ii*.** ..s'*. jifJ r;] . r>. »" 





‘'Boilin' ' ^ 


road from Fbie^altO'||ib.^^l^4f-w^i^n^^ fiodolesof 
^ 'gc lnodmica or baliti dfc'Iava, Cjjjiit^maro of <i>pacnlric y* 
^^l|iniiar to dte^t of lio oni 9 i^'ahdJ^i|>| 


ceaidc la^cn 
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to tht 
ot « 
FbugIiaI. 


MdtaOT 

'v' V 

another; the stmtum exposed wsli«30 or 40 fc^ in depths 
ehd^eppearfd.^godown to the bottom of the hilh ^ 
WiMs^ escamii&tf .the'coeot.,4p tbe^weetward toen; 
of Fuifchal. From Ifhe. beadb tl^%>wiv to llll^o. 

Ca8tle»^af|d bej^ogd it to the land catlOd%ie .Ptiido 
Cmz, the general i^araf ter coast it aa fbUo^s : 

stone is the apparent base npc^ which r^ts a bedof gfOy 
inatic lava, the stratum being aometiiDesfipini 40 Ip^JQt^'feet in 
depth. At times this gray )ava"rO|h opon a deeplii^of asHOs 
and pumicf » agglutinated, (ogetheffjtke the pfperino^^ui puz^ 
sol^no in the vicinity of Naples. The scoria at the soHace 
is remarkaVily thick, and al) the upper parts pC.ihe lava ap« 
|iear to be <^11 ular. The general dip of the la% on the coast 
Vear Fnncliat is'tO, tho ilorthij^bot near the fort of ll|hoo» it 
forms mass of pumi^, that^s intersected Oith slight 

,^iYS of carbonate of iiinei|i)d zeolite, a rapid a^lf or curve 
of declination to the fast, ^o^lie westward of tbefort ilm 
lava is not fourid for a littlfil4iKtauce, and tfae^ js nothing 
bin deep:faeds of pumice and the aggUitiiiatld mass above« 
ibenldoued.. These beds of pnmidwwre.of valnous thickuess, 
the deepest appearing to be about 4 feet, and alternating 
with that stratum which Fbave ca IfM psperino. In dif-. 
fcrenPi^vities of the pumice bed, there are large deposits of 
41)lttck ashes* Toward , the extremity , of the strain the red 
stone >app£ars oniihf surface in a ihdre solid states and lies 
in *]^fzmkticmi^cs,th^ prkms being small, and not exceed- 
^fiw* inches in . diameter* Their substance is brittle 
crtidibles wi^ ease. atristum of ted iav« is of a 

^ brook, ^llkdipii rapidly 
id in its placf^j^ibe gray laea iribund in a 


the west 

tho^]0 sometimes prismatic ^m, and rises from 
I tie bip^ while ihEe ted ^a sdll ru ns arong the surface to 
^|«? hei|bt of near 10O,f4^> the top being .folri^ed with a 
* thick sedritt^.. v’ ^ 

Cav.ale to the ThercVllswin the df iNinchal, to the ia^ward 

east. lif ihe twit, a ffdl of independent of the ro- 

mantic beuiu ty of ' the a|tiie|ion, jinWrits being visited 
count oftbe expodur^ oflhc tw tlrata of lava in^tbeir relad^l^" 
position.' 'Tlie hills composed wholly of lava,^ fooi^?'.., 
nimea^ w prismatic fmmaiion, tli^ redbud gra|* lavaa being' 

'■ ''^viaibia' 



idrt continul) 



^COtOOY OF ICAUFftA# ^ 4^, 

visible on bdt%'sidei» of 4lli» viil{(>y» Near the 1i«a^ of it« a 
abort divUrice from the' ea^^a^e, the«?U stratum iaat the 
hoitcnh, and about tk) feet higher it/ieappeart^ and'-a^aio, 
abou^‘ SOOf f9ei atteruatiii||^ giijr lAva. Thd^ 

lava mpa mpidfiy to tHt^aoulht Md the str|ia are 
^^Ifpbaed intbc^fi»Uowia||i!<ikaiit#ei^ ^ ■ ^'’P 




Lower Red."' 



The TOcIvV'down which the cascade &klU| is also intcrsectedl 
witb a redaitratttiii of uboetd feet widts that trOvmes !<»> 
and riips to the wesrOMirdf and hi Ihrokeu off by a broad dykfv^ 
of gray liTva. ' It ^appears alniut 30 feeb higher, aitd dipa^^ 
again to the wCstwanl. The sttbsfancc of the red rock in 
this placenta htrd, aod jf ^breaks columnar form^ 

being b)' far tli^ mo^t compact of the red airtna I met witla 
in the island* . 1 saw this red lava also in the island of Tefie<» 
rilfe, to the easiwai'd of Santa Cruz, as well us in the ueigh* 
bourhood of Orotava. " " V ' , • >? J *" 

1 have thus eudeaeoured to ^ve yoii a sfigbt sketch of The Mand Ae 
that which. aJIjiijaretl to me most deserving of attention in «» w' ’ ther 
the island of Madeira* The short stay 1 was able to miike 
there prevented a-dnore ucTuratb^Biirvcy t)f ibe island 
saw enouafa tb induce metorecofumeiid a careful exati^^ 
tiou of . tiie^v^ta to tho^ who may have jmm.tiin^thaii I 
hod to spiare, and more kooWfftlge to esbi^^he vojue^^ 

that whteb was to bo seem. To mj' iiiinj|, the i^ostj 

^ ifig geological tacta;^aio^' Ist. ThoiitterKeclioii d£ t by 
dykea afbigfetapgies with the’ edly. The rajllH d^ ' 

the a^ta makes particularly the oveitaying of dial of the 
Bit0z^ li»di tWeastifriUd^,^ ticliaU whhliB^^fae ,b(^, 

gray, and, ii^d lavas are ■'olleii up'ih^aiiie muss, 8 u 4 lia '4a a 
as if they bad % slip(^ together ffom an Upper ’ 
atrijtgaii^^^dly, i be calgin,^ i rm of tt.« iava 
postng 0 n',.atid be ered b^ , l^eSs f I'.coiiF, iish s, ^hd 

aadfODg.tkguiJiciit for |he tpicaid# 

; Pfigin 





DECoHnssmoir, tCLraxTESjrciF HVvti,'; 

origin oCr tjitc <^laa)a« tltemwlyeij aB^ .4tt>Iy> ^lie'yoiiiB of ^ 
osrb^Bto of lime are not h«r«' 

in Jmcea. a» fo* ti>« of Etn|t vWd , 

vias,;bi»tjiu»!^Wid tl)# aDd%/fi>e#tn|A,^^|Di^ liid 
tiifa,.aa«l are di^l4d «a' tb« oee4^l|p«fty 

^ ^cry^bi^' "■“'I '■' 

■'< •■'o.i iV-’^ V %'v-’'''- • •■' '. '.V V, ■' .r > ^ 


r-Vl'fc -f •- 


"TOT ” 




V.. OllliithJ^eept^asUim^.^Sit^,ittte^yHe0^ifyMr.jQAr’’ 

> . . f;^r> jLusaAc, Mehdfer.^ ik$ ^ ^ . - 

, .. . '9<K '' , ' - '. * ' 

r(R« » at tx^ HE placet 'pf AjDr.' CbjjiiAsji^c; id the pa)i(3r'of whirA I 

aoa alipiifir to givean abstVaplii^ wM to effects ' 

<rwmi^^ !%f beaV^«ul(^>tHtt«s;, aw khP ea^arimPi^ts b^jptt^p this 
tapi'dW. ^iirpose'i^ hilp' to ^snij|^’l^ry'.^idej;ebt’'li&»'t^^ 

others hh«ti]y'|»rorntijptt^ W'uo beuer'gftmiid than 
Vl .probabGB^yti •Jticf^pxtr.adihg^r^^miibaj.^iEkPWkdge, thid.. 
r . % (''>>pa^1>ds'thoad*hn<Mgeof{ir«eii^i^fn:t^e^iateVpplii»tioRS' 
^ ' to iwetdlltorgy»'doe6ftbes<jipti<:tfftd.t^^ro!H4Pitidoof whick 

. th^'!*^^hial is^yoj^';' It' is in ihti jphiPt of tie* 1 shall 


iMioteuatf ^^rt^ifee^lic s'tdphi^’w.aiglt’iib thal",' 

a|^k,|ib^.} ">>^1? cxpyi»if^aU''Jii^her coti6rj^^i#ppi^ioh, 

es; and sufiilMU'' 

these snlphidef been dt4o1iopoo(id.. 


.^ts' oh'-^hSadt^ct, and. f hen'' 

Si^ nia^fe'l^ r’oatio^t^ snipjt^' 

*' ■ ■*■ 'iofF 


■ - 

^fii I 

S*fpiwle of - 1, 

C»i.lifrr Bt'Kte 7 

hy rocvhi'mg th« ret ID revefb^TO^^ 

prtiwedby'liiWfiar.j 

■ '''.' ' j**' f ': 



»lar su 


^'atlempled to 


, . xkjii |ks9as/;frakeD 

'’^IbeSodtotecifoArcrtrtk-^ .s^e* . ‘ 

ptocm 
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proc«<»'j[D'|)ie sm«ll wsfV^tf'aucceeded c^mpletei^* ' Re> 
ob'oolphutet W <Ai p luixtpr^of xulfAiir 

and>|b^itck «Kidei^niaii|^^V<t il|W' 4 illlp 1 fitt«s. 

The ti^repajpdb^a&^i^hicti %e«e •i^(^Pie«^«(iK<rBKiAed W&s 
a hd .«# : •' •• ' : 

, > . ; .' “ TVlbiHnfitiaa it in%e* ronst-' 4 «li>hurJc 

ing'of metullic ^p^ets is n<tt i)ectiri(|r to ifiem* It tolses ^nveif 
pUc« rfbciScdlj^'.iii-ihe of »l- {j?* 

IculiotsttipiT^a. I made Botne salpburet of potasbii'^hkh ni«!aHlc sbK 
rt-iiiHtn^ Hiiid at h low ^ai b^taf.^ug as it was 4cept fmxi 1^'*'**^ 
the conifilct of air : but as $004 as was admitted 
began tofthiHsep; and tooo, after it beeafirtis to1id» b^iiuse a 
great deal of aoYphaCe was alr^df fb^^rned* I removed it 
from the fir|„ to andf^posed i|^49i^ew to the.actioQ 

of heat. Ii^lba tj^n juibouTilt bsd lost ita i»uiphutotiajfastet. • 
aod threw dowjjiont; s^,whit^pTeet||tgte with icetq^t^^of lead* . ’ 

The aulpburi^>., 4 M muriatic ^^4cstticated nothing fWm 
it« The Sulphtii^^jb barjrtes^^^jted iu the fanner* 
likewise affordeif me Sul phato; , bill after houm roasU 
ing io f ^ bfut it; waaibtiH isulphuretted. i exHmiiied, ^HwiThry imus 4U 
two alkaline siilpkureUt and, scvi^ral nietallio 
various pffriods of roasting* withotit ever be)p^,able t^.^tri*:ph«i]m. 

> cate siit!(]^iurou9 acid from tliem.^ Coui^uently 
' pass directtly ^o >' ■ , 

"" It \i f;^ wl^:ibe/alk^|ie,>ul|d)^^ 

I immediacy Jj^ the jajiite of sulphates 'iu* ; Jgr 


pass I 

Mr. the A^j 

that the]H^|^te of po^l^ is.'coiiifiirted in^ aolpl)Wt<o 


red heati^ 
trea^‘ 



sal{>bur ai 
same way t 



BjSich prove., that; ji^e, 

5 .P? " * 

It is probable 



;ioo^^| 


aTpw^ajtrjh* 

''coutk^tlil in my sal] 




itasboneUll^i 
IphaUlis hfmi 

is' 



itde of lead 
incr« fee- 
i|)r than iwto 
on autpCuio 
ScifJ. 




. ' edtoproi 

^ the fm^adon if huJjjfc^rjc 
Ibtne with eaoable of c<md«uii!l 


A 11 mrtallfs 
•oiphunrti not 
^*>ahke ht the 


raulphate^by mstiiig# A.hpeesflwr^^tid 

. • ? : j ^ 'having a bdsoto com* formatian of 

nulpbafct 
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IIECOMMSITIOK OF.fitX|4^UAT1IS 

sulpfjur^t of tin^a metd thttt<lot*etiot x^otubineiffith ^tilpliu* 
lric*4icid but very I have roaHtt^l^ n ill a ted 

beat for bour|» without iltin^ but ^ul(»|i4|rDua ncid 
being, produced.' ]|p l^ti uiapnet. the otilphuretb ofanti- 
mquyatidb&mutbt afier^lmving.bi^uri&ifrct* pRMrutMiine 
only'^idf trates of sul/^buiic acid. It goay Jbe rtiu^aliar^d 
too» that, iifs^hateaof these different tiictala be distilbd, 
altpost all the '&ulphqric acid passes ower, if 'it had been 
ajUme. The affinity of the metal for oxigen nfao hair some 
influence. ' When snl^uret of silver is distilled io a stone 
retort with a strong fire^ it is not decomposed : but if it be 
roasted* tt.deconiposes with the greatest facility, aulpburous 
acid only is evolved, and the acid isjiot^oxided. 

Thus,, then, , an important circumstance, the condensa- 
tion of dye acid, modifies the phenomena presf^nted by the 
metallic sulphurets in roasting. Whei, the metals have the 
property ^of combining with sulphuric acid, and causing it to 
undergo a certain degree ;^f ipondens&tton, sulphateb are al- 
ways, formed* . When, cn> ilie coiitiiiry, they combine but 
very^ditlicuUly with it, sulphurous acid only is foinied, 
whicU>&ies off, as its great elastk^ity cauuot .be overcome by 
the acuity of the metalfuMyxides,^ « « \ 

v^iU nOWpfOceed to the decomposition of the aul-^ 
.phateSf.which is Ike pnu^Hpal subject of the papier. : 

«. * • • * « ** it warsu(>, posed,'’ says MK Gay^Ossac, that, 
CtndillilUng a inetiiitc sulphate, anlpliuric acid was obtained, 
^the oxide were not susceptible of a fsTtherdegree of oxi- * 
kdoa; or sutphOrous acid, if its oxidatidn ibight he carrii^ 
Was thought tos^. nil tl|e alfealme and 
exceAi 'of acid wer^'^dught back to 
tbe^^utral state by the action of (Caloric, or entirely 
yieldin^^as the result only sulphurie and. 
A^m^Fthemy is. expresiuoii^ of fitets accurately 

.^ Tlm ffrst^lphate^^ totheacStion of beat 

ipas thbt;^. Clipper*'/ first pasted over : hut ha soon as 

the retort b^aiy to g^>«j^bitc vapours of «u I ^ 
ipi^j^.afiyse, accompanied gag; sffleUing 

Sj^ngly of suTphuroua acid, and in which a match kindlhd 
^spve^il t^nies f<3yllowiog,^hen U had been washedi . This gs« 

^ ' therefore 



BECOKPOItTjtON Ol^'^YJLPHAm iB^ir HEAT# ’4*3^ 

therefore'wils 4 mixture oTmilphum^ua ecid wid oxi^u. Ae 
tbedisliilaiion procei^d€|l« iteppefu*^ to ine» that the quun* 
tit/bf suiphe^c./ictd )dtttiui^^.io'reg«r4 thcoxigeiigas 
aud attlphbT4mf; that 1e»s a^id e£- 

c^ped deei»f»|Kwimn at the c<^mei}cemeAt of thre 4 >ro- 
Wlien notfatag /mere wa» gire^ut^l reiinov^lhe^ re- 
tort iVom the file* The oxide lh-*d not beeii4^ih»ed» and it re- 
tained s^e acid ; which proae^i that at a higher temfieruture 
it would have been decomposed completely^ The sul- 
phurous acid, and oxigeb gas arSie neeessui ily frdm the 
immediate decom|.>ositidn of the ^Iphuric aci<l« The olcide 
of copper ch^olved in fact in » nitric acid without idlerves- 
cence : and it is known, that it does not acquire a higher 
degree of oxidation hi the distillation of its sulphate. The 
two gassebwere to each other in bulk nearly as two to 

ODe/\.«.i. . 

Though sulphuric acid hasdong been prepared by dis* Deconi]xwUka 
tillation from sulphate of iroii^ab|d;tbis has been an object 
continual examination* attention has notbesin '^)uid-to seve- 
ral circumstaneda presented by its decom position. It was 
known, it is true* that the sulphuric acid was always eccoin- 
^J^anied yri^h sulphurous aiid : but as the iron takes a higher 
degree of oxidation in this process, it .,ws^s. supposed to give, 
rise to all the sulphurous licid by xfeeom|msing tbesiilpbirrio* 

Mr. Cbaplai was* ItM^iieve* the first* whorenmrked* that o 
little oxigen also was obtained. In fact, thesulphatrOf irjsn 
undergoe^^the sam« decompositicM^ by heat as ttesulplu^ 
of copper :^^nly . the results are modified by this.circ^a 
stance* iH|?^e^^tal is susceptible of a higHe|^d%reb'of oxi- 
dation* the 'pi^artion ofr sulphurous ac)cf!p^^igt|n gga. 
evolved isgreoAerv’* 

sulphates of manganese ^nd zinc have exhjn|m|l4o Sulphates of 
me pr^isely the same phenomena ^aa the sulphate m 
per and therefore I shall not stop to describe -I, ^4. 
a^alliiS^rtly observe^ that /ivat of salts ma^^ly bd 
prepared by^calciQiiig %he..bitickoxiiNbt! manganic in a red . 
heat ; for after this it dtasl£|||p teadiiy in sulphuric acid**’ 

When concentrated sulphurm acid is made to act on Two mluhaiea 
tin, iMiMibpcty* or bismutH*^ two^cdro}WAds ate f‘®*^™*<** 

One* which soluble* rl^am^'a great deal of ^cid*, and ^ , 

very 
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very little oEi4?» on tjup; contrary,', i% 

. much «a4«j|u|3'|^littlei>alub^l^r. 

Action ofheat IftK^rst.owbeMCompeim^l^dSiJtilVsd.t^iMjjj^n- 


ric acid U voj^^^zedros.^^ >t weie t 
in iiilpli^i^jicid 

sal^ccted to j|i8tiii|ti<d]^, gnz i^dAU|Hh^tti^%ns aw 
evolve^” "V. ■^,. ... ■ •■...•/ V • ■ 

‘‘ The salts* tl^t Nvb . .hitherto (WaiAtiied .have 

yielded diffcreMt prodtfcts, ,accordi;ig,^0 the, strength* witli 


«n them. 


Frottuctsof 
sulphatfs ro- 


tauiiiiK the 
zicid in 
df£rt!cs. 


ncKi in w'4lcrr which thi eiilphurio Bci^ » cotnbih^ in th^nu .'When «t is 


Thor, that 
retain ii very 
forcibly eKie* 
minciir 


of 

•ilviii^ % ' 


feebly retained, and baa undergone no condensation, it is vo« 
l^iliaed;b| heataa if it werettT6n.eB y^tlb^ul bein^^ decomposed, 
.If it \]^ retaine(]( mure forcibly, part only escapes flecornposW 
tion, and the other part is. converted into oxigeu and sol* 
pliuroui acid g^isses. The insoluble sulphat^^ in which 
there nd sign of acidjty^ appearing to retain the ^cid ivitii 
great fpree, it is essential tpJci;oar ivhat is the action of beat 

•ulhe,^”,.. .'S< 

1 put some sulphate of silver inrtQan uheoated glass re- 
tnri* jF^rnSshed.with s^^tube for collating the gos.^ VN'hen it 
,hegati'^pgro«r'y|^<^ the saU melted, but was decompObecK 
^I|aylag t#ken I exposed Jt to u mpre >ioleat fire in a 

A A ^^atotii'retprt jotfd^^iiFa j^^ ofoxigi^n gHs wasevolv^, 
V .^nixed widi sulphur^uswd* .«® Mr. Foprerdy announced. 
) did^ot pereeiv<r£^ fiimeS as in the preceding 

very little (^ujphu ric acid Was given 

t jto- ,>X heh the pype^^^as the retort 

bpttffp ofaUyer coippjetely reduced.. Thus the sulphate 
of posed by like the but 

** Wgen.than/t^i%|oht c:op- 

eia|^^|ie ^reduction of th^met^ op tb^^^ 
it iftlHs Vei^ little 8ulj^riii^.«icid/^ ; , ; ^ 

|w|i^d |wpie ^ercory,' ^ 

to# htit^'e of fhercury. iittte oxid^ WiihJiatuhate 




orsoda. 

' t'V 


, ^pJTfeClL^ 


IWP^UD 


to'heaJhpjuft'onL^. . 

'to'^row wd, when die sar<j[|^PSi mtb fustdn^^^ 'it - wits' 
JMWD VqA ad4^|s^over; 

«nd 4uhlimc^^ith liHle iwiphifte':' >'T}ie Mher 

^od^ctsjAs^ iiltphttrci^ 'ii«ci'd'8ti9mtgea't|;atftf»'.Bi^^ in 
■,' . . . . ' the 


t- - 
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the proportion of 51*5 to 48*5« oifide of mercury 

requires a higher temj)c’ra(turd for its.imuction th^p the ox- 
ide op silver, the sulphide of silver is uoi so readily decoar- 
posffd as that o^^(^rcui^. This d^ffer^nce may arise in part, 

1)0 doulft, Vrioin iHe dtiference in the acuities of^^inetali 
for ^uiphurid acid; hut it must depc^nd likewise on the ^aat 
volatility of the metrury. In ^Mieral h ap^aro to me» that 
the afBnify, the more or less easy reducibleness of the me- 
tals, and their volatility, must ^ considered as^so many 
causes, cupuble of modifying th|8 action of caloric on their 
sulphates.*' 

** From my first experiment with sulphate of lead, not Sulphau of 
having employed a tern periit lire siiffit iently high, 1 con- ***** * 
eluded, that it was not decom()Orahle by heat. But on 
having reaourse to a reverberatory furnace surmounted with 
a chimney, I obtained its decomposition, and collected a 
great deal of oxigeii gas and sulphurous acid. I did not 
perceii^e any lead reduced, or any very sensible quantity of 
sulphuric acid* ^ It is very possible, that the Reparation of 
the acid was determined by the action of the stone retort, 
for it WHS coated internally with vitreous jglaze*. Be this as 
U may, it is evident, that the sulphate of lead, which is inso- 
luble and without excess of acid p and the decoin position of 
which cannot be promoted either by the easy reduction of 
the oxide, or by the volatility of the metal, is muc^v Uiore 
difficultly decomposed by fire than the acid and BoUib)e 
sulphates. We may conclude therefore, that the insoloKte 
sulphates resist the action of caloric more than those that ai^ 
soluble, and thitthey give out msich less sulpj^jy^ric acid* But 
to render this conclusion stil 1 more general, we must take into 
consideration 'the more cr less easy reduction of the 
and their volatility/' V.. V 

It may have been observed, that the soluble pulphates ^KIFersaca bt 
yield«^ more sulphunc acid-, than those that ara iiisolnble. 

When the former have lost a part of their acid, their solu- 
blity is diminished, the remaining is held with more 

* This saspicioa of the autlair appears to me well founded. The 
i;reat affinity of the oxide of lead fisr earthi, and particnlarly tor sUei^ 
must facilitate tjffi deconpasUioa of the aelphpte, if it he not He 
Hole cause. _ 

VoL. XXXUL-^SErT. I8ie. ... £ f«Kt 



so 


DECOMPOSITION OP SOEPUATEI BY HEAT 


Two i>ortions ^hey Qiurf^pproach nearer the second. We 

of acid iiPme- can conceive two portions of acid in metallrc sulphates: otie, 
tallicfcuJi)hate«:, feebly retained, escapes ^^hont iindesgoing de- 

composition; the otlfer, which is retuini^ more strongly, 
supports i^a more elevated temperature, aOd is deoaln posed 
intosnlphuroos acid andoxigen gas^ two portiOn^'of 

acid,, which we may conceiEo to exist in sulphates, are not 
the same in all: and it appears, all other circunistaimes being 
equal, that, the more soluble a salt is, and the greatdf'its 
excess of acid, the mere sulphuric acid is obtained iu its 
distiliatioii. Hence it is, that sulphuric acid may be pr&» 
pared, as is done iu Germany) by distilling sulphate of iron 
or of zinc. The insoluble sulphates would dot be any way 
adapted to this purpose.” 


Mr. Gay-Lnssac has extended his reseurrhes ,to the al- 
kaline and earthy sulphates : and he has found, that the 
salts with excess of acid comport themselves altogether as 
the metallic sulphates; that is to say, they give out sul- 
phuric acid,, sulphurous acid, and oxigeti| Those that do 
not admit an excess of acid do uut yield, even if sulphuric 
acid be added to them, either sulphurous acid or oxigen 
gas; and nothing is obtained in distilling them but the acid, 
that exceeded what was x^quisite for their neutralizattou* 
Such are the sulphates of baryte?, lime, 

ThQi,.author, applying all these facts^ to the roasting of 
sulphates, concludes. that, when the roasting is per* 
fojrmt'd at a temperature equal to that at which the sul- 
.phates are decomposed, and still more when at a higher 
tem()eratur^V t»^ sulphuric ^cid will beobtamed, and all the 
siflplnir will be given out in the state of sulphurous acid/* 
Another mode mode of decomposing sulphates by heat, 

ri^5u?^iauM another, which is more convenient, as it does not 

!>f hast $ require so high a temperature. It is that employed by Mr. 
theaddhion cif Gueoiveau to decompose the sulphate of lead, distitling it 
suiphurtt. sulpbtiret of the same mefal^. I satisfied myself, 

that by treating the Ailphatt^g^. iron and copper in like 
manner with the sulphurets of^the respective metals sul- 
phurous acid only was iMbtained: which proves, Ist, that in 
this way we may separate the sulphur from metallic sul- 
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phurets and eulphatea ; ad* that to affect aqiamtion does ^ 
not require so high a temperature as is necessary to decom* ^ 
pose the sulphatfs^^’ ^ ' * 

Lastly ill distilling a metallic o^ide and its aulphuret, a Metafile oxid« 
great deal of sulphurous acid is (>btaiiied» and a little sul- with 

. phate: but, if the temperature be soihei^tlY'high, nothing 
remains but sulphuret, or merely oxides according to the 
pl^portions employed,” 

** Now we are acquainted with the various circumstanreH, Theory of tha 
that may present themselves in the roasting of a sulphuret, s-b 

it is easy to give the theory of it. To roast a sulphuret is, os ^ 
the uhiiuate result, to separate the sulphur by the the simul- 
taneous action of air and heat. The products obtained, 
very in general according to the temperature, and to the 
Bulphuret roasted. At an ordinary red heat these sulphu- 
rets, the metul of which combines but difficultly with sul- 
phuric acid, yield scarce any thing except sulphurous acid. 

Those, on the contrary, that condense it strongly, yield also, 
it is true, sulphurous acid ; but at the same time sulphuric 
acid is produced, which remains combined with the oxides. 

At a verj high temperature, superior to what would be ne- 
cessary to decompoi^e the sul|4tates, all sul phurets yield 
only sulphurous acid. When once sulphate is formed, it 
may be decomposed by a more powerful action of l^at; or 
still better by those parts of the sulphuret, that have not yet 
undergone any change. In fine, when other portions hfhve 
lost their sulphur, and are oxided, the} are capable of 
taking the sulphur from those Jtbat still retMU it, and con- 
verting it i’lto sulphurous acid,” 

, The author has availed himself of the facility, with^^falcb, £xsminstio& 
in the decomposition of sulphates, the sulphuric' 
yields its two component parts, sulphurous acid and oxigen, phuricaiHi 
toascertaip the composition of this acid. He has found, 
that 100 parts by measure of sulphurous acid gas take 47*79 
of oxigen gas to form 6i|][^uric acid ; and, admitting the 
proportions given by Kla^th for the sulphate of barytes, 
be thence deduces the composition sulphurous acid, which 
is 100 sulphur to 91*^9 of oxigen.* 

Mr. Gay-LiiVsac afterward describes the ingenjous expert- Sulphuric 
inent, in which he decomposed pure sulphuric acid .simply desoio- 

E 2 by 
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poseilbyh^at by licut» by pastong it thr^gh.ai;i incandeacent porcelarai 
alone. tube, thus obuiiitog oxig«;p and^ aulphuroua ^cid ,gaiu 

This experiment explains tlie dccbmpoaitlo^ of sulphates# . 
DifFirent ei^ ** neutral or acid aulfiliates, that lose tlieir acid at 

f(ctsot iieut a temperature below thai required for dji|i^iiip<^ring sul?* 
onsuIphaieB. pfmric ^cid, will decompose yithout giving out oxigeii dr 
sulphurous acid. Those* on the contrary, that raj^aiu aU 
their arid so strongly as to resist u heut equal or sUperlorJo 
that which decomposes sulphuric acid, will givjj^ out outy 
oxtgen gas and isulphurous acid* Lastly, as a compound 
does not equally retain every portion of its elements, there 
are siilphab's, the decomposition of which will. partake of 
.the two preceding, and which will give out sulphuric acidr 
oxigen gas, and sulphiirods acid*'* • 

Kfrcct^orthc Thus then, setting* aside the particular influence of a 
attraction oC given base, we should consider the aflinity, that unites the 
the acid. sulphuric acid to the base with wliich it forms asul])hate, as 
a force that enables it to support without beiflg volatilized a 
heat sufficient to decompose it ; while, if if had been free, 
it would have withdrawn itself from the action of the heat, 
long before it experienced the degree necessary for this de« 
composition. But this force of afliuity is likewise an addi« 
• tional obstacle to be overcome by the action of heat : and 
this obstacle is very considerable, when the base undergoes 
no alteration by heat, as the oxide in the sulphate of lead, 
and the flxed alkalis in their sulphates. 

The paper contains many other very delicate researches of 
considerable importance to the chemical theory of several 
phj|jrioineiia$)^iit 1 shall here (inish my abstract with the 
foUowi^ng 
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preceding, and which are acid i^id tnsolubie, give ont sul- 
phuric acid, bxig^n gas, and soiphciroua aetdL«, • » ^ 

2d. In the roasting of iftetatlioaulphuveta, the^;pi' 0 ^ucts nK^fallic sub 
vary accov^ingato the temperature* and according to. the i*^^^*'^*^** 
suiphiiret^ Ai a very high temfieratare, snlphurqps ^‘id is 
given out in quantities so much tfie greater, in propo<g|;lop as 
the oxide is capable of coi^densing it more atrungly ; and 
when it has but a very weak uIBnity for it, no sulphurous 
acid is formed. 

3d. All the earthy sulphateni which are naturally acid,.cai-U]y s^^i. 
are decomposable by fire, giving out sulphuric acid, oxigcn phatei, 
gus, and sulphurous acid. 

** 4th. The neutral alkaline sulphates are not decompoaa- and alkaline 
Weljy fire, that of ammonia excepted ; but when they are 
capable of forming crystallizuble salu with exce 98 of acid, 
condensing it, and diminishing its volatility, part, of this 
excess of acid is changed into oxigen gas and sulphurous 
ucid. 


** 5th. Sulphates treated in the fire with phosphoric or 
boracicaetd yield sulphuric acid,OEigen gasfand sulphurous 
acid. 

** 6th. Sulphuric acid is composed of 100 parts sulphur- 
ous gas, and 47*79 oxigen gas^ by measure. 

** 7th. 100 parts of sulphur by weight require 50‘Gl of 
oxigen, to convert them into sulphurous acid, and 85*70 to 
forp sulphuric acid. 

** 8th. Sulphuric acid is decomposable by heatalooe into 
oxigen gas and sulphurous acid gas. 

** 9th. As great elevation qf temperature is , not fevourable 
to the production of sulphuric acid ; on the'^ltrontrary^ it 
detrimental to it. The instant of the combustila^ of sul- 
phur, sulphurous gas only is obtained, whether it take place 
in the ofen air or in oxigen gas; and the sulphuric acid 
obtained in leaden chambers must be the result of t^e action 
of ^nitrous gas and of the air on the sulphurous acid; as well 
as of the action the lam^ mentioned gas exerts on oxigen 
li/ means of water* ' "K * 
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Remarks on sopte useful^ Applications of 'JSteleoroloj^ieal Oh* 
servations to Nautical Prophylactics i by F. pEB^i&dr, Natu* 
talist if the Voyage of^ JDiscovery to ike Austral Lands, 
Correspondent of the Imperial InstilutCf ^ci^ 

Mctrorologiral X^JLE’fEOROLOGICAL iostnimcnts, it is true, are but 
obvcrvacioiia modern acquisitions to science ; yet observations with them 
have been pursuedr'ao steadily, and in so many dif^rent cli- 
mates, that we have reason to be equally astonished at the 
imperfection of their theory, and of the few useful applica- 
tions they furnish. Perhaps the cliief reason of this is to be 
found in the nature of the theatre on which these experi- 
onland xnents have been made almost exclusively to the present 
day. Ill fact, how many joint causes concur, in the midst of 
our continents, to compliente results essentially so different 
ami at sea. »nd so delicate ! The observer on the oceap^ on- the contrary, 
left to the exclusive influence of the air and water, may ^ive 
greater precision and devPlopeinent to his experiments, and 
deduce cjiiclusions more exact, and more general in their 
application. It is not my intention here to enter into what 
I had rnyself an opportunity' of doing in this way amid so 
‘ many seas, repeating my observations daily at six o'clock 
morning and evening, at noon, and at midnight ; but to con- 
fine myself to a few experiments, which appear to me m'hre 
inimed[iately connected with the health of mariners. 
Ob*.rrv.itions {n this clfiss I conceive may be placed a series of tables of 
*Uh'^**' variation jj)^ the barometdl*, hygrometer, and thermo- 
tea-men.' meter, and of ttie temperature of the sea at its surface, taken 
at everybwndred leagues for 95 degrees of latitude; an un- 
dertaking^ that a^^ars to me as n^Wf as it is capable 
becoming at a fututt period of importance in preserving the 
l^ealth orseumem By multiplying tables of this kind, con- 
btructed with as much care as 1 e^pjoyed in it, we should 
noon have a kind of nteteorologidt^ hydrography , equally 
indispensable to the nsituikj^, philosopher and the physician. 
The latitude and longitude Of a partjif the sea being giveot 


* Jomm. Ae PAys. vob IrXVJl, p, sp.." 



VSMm mnORQhOQH^h (H»S&E?A!noV$ TO HATIGATORS. 55 

'k 

we might find by these tables general state of the aU 
mespbere and water pertaining to it ; and thus ascertain its 
influence on the marlpers taho traverse it, and the aniinali 
that people^iU • * 

In my pieteorological labours, however, I had in^iew au 
object still more.€6sentia1, and mo#e immediately useful io 
seamen. Theory and expenenj:!e, in fact, seem to unite to Chief cause of 
prove, that the chief, if not the exclusive cause of scurvy is scurvy, 
moisture, whether combined with heat, or with cold. This 
opinion, wfcich Mr. Kerauden has particulajrly unfolded in 
his excellent dissertation on this subject, and which my own 
disasters confirmed, led me to consider it as a duty, to direct 
Qiy inquiries to this subject; and to pursue them witl| the 
more care, as I had the advantage of being the first to tra- 
verse th^seas with an bygroineilcal instrument capable of 
being compared with others, that of de Saussure, executed . 
by Richer. Besides, Mr. Halle, to whose instructions and 
advice 1 am so much indebted, recommended observations 
of this kind to* lUe at my departure; and the desire of te^ 
tifying my gratitude to him, at l^t by m^ zeal, was a 
powerful motive with me to undertake them. 

Independant of my other meteorological researches, there- author’s 
fore, 1 imposed on myself the task of making particular observatioiu. 
experiments on the comparative state of difierent parts of 
our vessel. Every ten days, at noon and at midnight, 1 
went from the poop beneath the quarter deck and fore- 
castle*, thence to the gunroom, and lastly to the hold, where 
1 caused myself to be shut up for half an hov^, to obtain 
results more exact, and more accurately comparable. The 
captain, who had requested me to commumdi^ to biq(|..the 
results, and transcribed them into his journal,*;^ always 
afforded me, as I must candidly confess, every possij^e con- 
venience )!i»r this purpose; and iri this res^t, at least, he 
was pleaded to second my endeavours. ^ 

My observations toward the close of October 1 SOd^'sbov^ed rnformatioii 
me, that the matter of ahe vomitings of several persons at- fnw« 
tacked with seasickness, ^if^d too mu^ crowded in the gun- 
roooi, had altered the air in ft . dangerous manom* by its 
' ^ ‘'I 

* Sous le guards f In theorigiaal ; tbongli, from the tabic, I sap* 
potc the pBthor saeafis the between- de^t, C* 

decompositioa 
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decompositioii* The teiil^eBtuons weather we had exfieri-* 
enoed fdr eeveral days not having^ ailowed us to ofwn the 
ports, this occasioned other in cdnvfuiencies, not leas 6er:oi)s.. ^ 
than those J&om the cause i#it mentioned. theriue* 

th^ter, r/^hich without, was scarcely so hi-^h as 8 ® F.], 

irf the gunroom wasfat 15** [59** F.]; an&lhe h\^roaiutcr 
roselrom 78** to 96 “. Lastly, a comiderahlt^ of sul^ 

pburetted h‘dro«eri gas eviliced »ti presentv. iiierf*iyj^>y 
its peculiar smell, buthy the yellow hue aluioM every urticle 
of silver in the pl|ice contracted. On the rep<.vi"1 made to 
the captain, the taking down all rhe iiatnikincks Mrlelly 
enforced, the deckb were (;at4|^ll\ swf pt,^uinigutions were 
repeatedly made, the ports i^ere directi d to be opened, a 
windsail was employed, t^id in a f^rw days tne former salo- 
lubrity of the gunro<?m was rcbtoreci, 

Anoihrr in- ™y ol* the .>lst of uoveinher 1 again apprised 

fitaiice. the captain, that the excessive heat 1 observed during the 

night in the gunroom indicated, that too‘|ljl^*iv per*<o!ia slept 
in it; and as tbiadampand hot remperaturebould not fail to 
be prejudicial to all,it lirliindispensably necessary to remove 
some of them. The captAin reduced the nuttiber from twenty- 
four to fifteen or sixteen, and the results 1 obtained the fol- 
lowing night confirmed the justice of my observations. 

On the 11th of december, on going into the hold, I per«» 
ceiv^ a sour, nauseous, and extremely disagreeable smetl ; 
and my candle burned with difficulty. 1 soon leartied, that 
a caslT'tif wine had been leaking for some days; so that 1 hftd 
no difficulty in accounting fbr the smell, and for the great 
proportion of carbonic acid gas. I hastened to' acquaint the 
captain with this; and recommended pumping tlie ship dry, 
throwi^ fresh water into the wdl, and pumping it out^rd^ 
peatedi^. Ord€^;were immedialt^giv’en for tl^ purpose^ 
and the ship waX^l|ice more render^a sweet by m'y 
A iliiid. My experimeiA at the close of decetnbet i 

triumpii peculiarly flattering, as they served eVidelntly^^to 
' prove the importance of meteorot^^al observafions on board 
shi|)s. The storeroohi aft tbe captain and principal diftcerl 
was filled with all sorts or|&bvistod^ut on board in Edrdpe 
fruit dry and preserved, adaubagWio large quantity, «flit8, 
oite; &c« On going into it with my itistrumdnlit I trer 

equally 
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equally 8ur(>rised and grieved at thi^eiuUs they offered me; 
mid 1 gave an account of them to the captain in the follovr- 
ing words/ * 

** A nois^Hi^ sml^lU and excGiiive heat and moitture, con** Rep^t to the 
apire to render tlmstoreroom unwholesome* On attempting captain, 
to make my usii^ experiments thcre^ found myself so 111 
and faintf that 1 could not finiJiii them. My thermometer 
hoover had already risen to 97*^80*6“ F.], and the hygro- 
meter was heyond the point of saturation. The flame of 
the candle Was feeble and pale, iii<licating^the presence of 
a great quantity of gas unfit for respiration, it is true no 
one lives in the storeroom : l«il is there not reason to fear, 
that such of the men as are obliged to work there will soon 
feel its fatal effecta ? It appears to^me, therefore, indispen- 
sably necessary, to empty this place for u few days, and to 
endeavour by fumigations, sprinkling with cold water, vent- 
ilating, and repeKied'sweeping, to renew the air, and remove 
its humidity, precaution is as necessary for preserving 

the provision, asilor the health of the men : for^tbere can be 
no doubt, that many articles arcf'^already spoiling, and 
others will soon be so, from the high temperature and ex- 
treme moisture combined. At any rate, if the nature of tbe- 
service will not allow these meanato be employed, it is to be 
wished, 1, that the men were forbidden to go alone into the 
storeroom ; not only to prevent suffocation, of which there are 
but too many instances in similar cases; but to obviate the . 
more fetaT effects that might follow, should such an accident 
take place, from the person's being left, or from tn'ecahdle: 

11, that the men should haveatheir allowance, of wine in- 
creased one fourth; for it is to be feared, that, coming^ t 
of the storeroom in a profuse perspiration, some al^dent' 
might bapjmi from tbeir^drinking a large qj^ntity df^ater 
to queti^ the thirst produced ; an effect f^^uld not avoid 
HayseHs Itotwithstapding the short time litaid, and juy te* 
maiumg almost perfectly still." 

:,,Tbe captain, klarmed ftti^is report^ immediately sCnt for Mvgiccted 
the officer, under whose cSre itwai^ aad corninnnicated it ^*** **" 
to hlfD. ^ He asserted, th^( it wasjjfhogetner erroneous, that ufhevr. 
the .ob^rvatipns were o^Uio consequence, that the stores 
in good Gundittoiif &c; Accor<hngly nolhiog was done: 

but 
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Cwiffquence. but in a aftprwfil^ of the »troag,e«t of the inen» feinjj . 

^ employed in (this storerojooi^ fainted. a w«^y> and ivas with dif- 
iiculty rccov4?ced« This accident^ which I had ao cleafijK 
" fore^een^^tertnined the i^tain. He^ord4|^ the store* 
room, t^ he cleared|^^ud the storey to be. examined* More 
than half were rotten; all dried j&uita hud 

fermented ; the oiU and fats^iiad run from all the vesselb^ and 
sonae of them were ohlit^ed^to biiiifhrown into the sea* It was 
found necessary to clean the storeroom in the mADner**i at 
hrst proposed, and 1 set the greater value on ray observations* 
Ftsrr^tctionof On the 1st of January^ 1801, 1 found in the guproom a 
pdatoev, large chest of potatoes, belonging to l^e gunner, which, 
being stowed under the tiller, had rotted there, and difl'used , 
a noisome smell throughout that close place* With this ( 
acquainted the cuptainj'^ho ordered them to be thrown into 
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the sea, and the gunroom to be cleaned and fumigated* 

On, the 10th of the same mouth 1 found a cask of carrots, 
belonging to tlie midshipmen's mess, wbifh had beep stowed 
ill the gunroom, and, having been forgottep,^had rotted thyre^ 
On the 2(fth 1 procftred a large chest of old c'heese, that 
had just been opened iti the gunroom, to bp removed to p 
place that was more roomy, and better ventilated* 

The same day the extreme heat and moisture in the hold, 
and the sqiTocating smell of sulphuretted hidrogep prevail* 
ing there, rendered it incumbent on me to acquaint the 
captain with it; and to request him, to order the water to 
be itfinped out, and fresh to be thrown in* This iva§ iia» 
mediately done* 

ft has been seen, that ^ulphoretted hidrogen gas was 
several times^prod need iu abundance in the gunrooDdji, and 
still q^orc in the hold: perhaps it may be necessary, tf point . 
out ita origin* 

However uict^ the seams of a ship may bp ppqlhed,. itU 
impossible but .mpre or less water will penetrate them, par-* < 
ticularly ip hard gales, when the seams open, as the sailora 
say, from the shock pf tjie wayes* Hence indepppdfnt of 
accidents, there is a p^rtpj^neut cause of more or lesi^.wpt^r , 
accumulating at the bo^m of the ship* Jn thp same place 
are stowed those pigs of iron, tbi|t are e|n ployed as ballast* . 
From the simple action of water pp thittxnetal,^qD pvolutiop 
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of hidrogen pth must take place in therl^old ; but thk atetioti 
is increased in consequence of the salts with which the water 
is impregnated^ and the high tetnperature generally prevail* 
ing in the ho)|^%nd*this hidrogciigas revives froib tarious 
vegetable or animal substances in a statei^of dec6inpo8'aioti» 
in the place wheMt^ is evolved, ih(?9e#ioxtous qualifies; 
and that sulphuretted smeU« of .4iich I have several times 

It is easy however, in a ship in good condition, to prevent, Remedy foV 
if not the formation of this gas, at least its injurious efiects. 

This is to be accomplished chiefly by frequently puiiiptug 
the ship out di V) and then throw^g in u large quantity of 
water, both to wash out and carry oil' all the substances in a 
stale of decomposition, and to cool the hold. But in ships 
where these 4it tie attentions' are neglected, the black oxide 
of iron, which is formed in iihundance by the decomposition 
of the ballast, mixing with the remains of vegetable and even 
animal substances in ^litate of ferineniatioii, produces a kind 
of stinking black gaud« the exhalation? of which have fre* 
quently produced fatal diseases on board 6lii|is, 

Hence it is easy to perceive, how much this part of the iTocessity of 

ship should be nn object of attention to the officers and sur- 

. « 1 ‘ .A ikchold. 

geons. i*rom it arise most of tho^% noxious gasses, and of- 
fensive smells, that render Living on shipoonrd so unpleasant. 

The thermometer and hygrometer constantly afforded me 
valnable data respecting the state of this place with regard 
to Its salubrity; the evolution of gas, and consequently tbe 
decomposition of water and of the animal or veget<'ble sub- 
stances, being pretty generally inifhe ratio of the tempera- 
ture and mofstiire combined : their use therefore cannot bfe 
too sedulously recommended. The same may be said of^tbe 
preventive nie||ns 1 have mentioned, to which most be added 
above all th^ apparatas for oximuriatic gas ; git here in par- 
; ticular iimay be employed with the greatest success, and 
without any iocoovenience. 

Th^ observations 1 have jqst mentioned were nearly the xhe author 
last of the kind I could make. Notwithstanding the request obU^rd to 
\ of the captain himself, I was obliged sacrifice them to pri- 
I vate considerations, which would be useless to mention 
^ here. So true it is, that to have both the means and the dc- 

it 

tire 
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thnwih tli'^ir Wfl>of doiDjif good alway» suffieieiiU I cooiokd my- 

»lvMn. .<g(^ had aaif Jiowevof hy reflectlf)g» tlmt I had.acqnired a certainty pf 
«Btly 'vqvi!d. ^ »d ventsages of caeteorolog^cal observalioiii^^bpard »hipB ; 

si)d ficmiy ptiratti4ecU tbat the ciq^tH^up of »i- 

niiW la{»our8, .ail4,,.the |>articular inapecUon tp ivhicb they 
would Lave led, wpuld have been of grc^ acrvice during the 
feat of the voyage ; and thou|^. they wou]d not bu?e pro^ 
vcMiti^scj^tbe dreadful tfe^t made euch ravagtia 

^»nr crew, they would perhaps have checked its progress* 
The httl« gou4 1 arab able to accomplish* while it proveAthe 
utility of suchexpcriinentSs will no doubt stamp a due value 
on the couiKsels.of our nai|^ officers of*b.ealth, uud may thus 
contribute to the ii;^proveiaent of nautical uiedidne* too 
little acquainted hitht^rto with, the Ubsistance it may, derive 
Irom that applicatipiijpf natural philosophy to^lhe healing 
art, which Mr* Malle has so successfully pointed put« 
of Whui lor instance can bp more easy, .and at the same time 
having in(to. more necessary, than to place in the c|re of the surgeon of 
«ri>iii«ni!« on* ship a good marine barometer,- a few thermometers, 

Kttnl all oliipa. and a couple pf hyg|^eterb ? What series of valuable ob- 
servations on the coustitutioii of all the climatcis on tlie globe, 
Olid \v\\A important luateriuls-for nautical medicine and the 
science of natural philospphy^.Mfould thus be aci|ttired at a 
triBiug expense 1 Mow advantageous also would tbe^e instm,- 
ments be to mariners themselves! 1 do oot speak merely 
with res^>eet tp a more accurate judgment of cbangeti in the 
a^osphero, which the barometer and hygrometer would fre- 
quently. furnish, and which established the reputation , of 
tln\se instrumenti^with the officers of ooa expadifjon:; but 
with regard to their health, and its preservation* Beside 
what 1 have already said, how often, fur instance,.. at .auao- 
rhorage, or w)ien tents were pititbed ashore, the .changes pf 
the weather {muring been shown to he dangerous J[)y our me- 
tepi^ologtcal instrumenu, might the crew have, been pice|M!fsed 
from their edVets ut a trifling expense, and 

vtniieoce ! TJm& at the head of the Bay of Sealibr wt^re .1 

t/tti-, d .iwrr. (^iKserved variatiooB of 50^(36' F.] of temperptufje j|pdu^!.Cif 
htimidity within the^i^bours, those of the crew oftheNatii- 
rulibic .who slept, op shore being .almost all att^cket^ with a 
violeut diarrlicca, lyecd we seek any other cgu&e fpr. ^t than 
^ . the 



b1r%£tr.(l(1lbiddt€At bBilttVAftOllffi M leiTtGATMs; 

the daily ffbd alarming VSciaakudM oMie weather? Andwhm 
the results of nor tteteoit»to{»kttl obaerVatious had p4>to 
out the true ethd^y^ of this kind of epidemie, would they not 
have \ed a'iwi^Fiou^ observer td^he tneabs, e<|iNil|f armple 
and efficaciousj^hi^ the Natives of afflicted no 

doubt b}* such falfl^hanges* have contriv^ to dtiftisearound 
the^n, to obviate>their4lhngmiib effects? means wiitch werfe 
the/ruit of too 1oii^exp^nce» and too lodg mis- 
fortunes to these rude people*; 

By the assi Aaiice of the same instruments bbw often should Oraerin^f vtf 
we be led to act with more caution in regard to expo!>>it}g 
the seamen to die wither, and tMt daily practice of ordering 
up all ihe hammocks ! How oftlm m|ght we not introduce Regulations of 
with equal advantage and facility sfme salutary variations 
either in th<*distribution of die proviso, or in the succession 
of the various aliments, with which a ship is furnished ! On 
seing daily the thermometer sink instantaneously several de- Wa:.hMif 
grees, and the hygtbmeter indicate or 10® of additional 
moisttire, precisely when, by order of the captaiy, the deck, 
forecastle, quarterdeck, and great eab^i had just been slui- 
ced With sea water for the purpose of ^'eleaning them, what 
commander, less opinioilative than ours, but would have been 
eager to put a stop to such a' fatal practice ? what officer but 
would Have preferred simple dry scraping to those monstrous 
ablntions with salt water, which daily fflled the interior of 
the ship with a damp and cold atmosphere, and in iny o{Mnioiii 
contributed not a little to the rise of tlmt terrible epidi^ic 
scurvy, which destroyed our crew on the coasts of IS^apoieou 
Laud, and 'Van Diemen's Land ?• f , 

They who are unacquainted with the miuutite of long Attention e# 
voyages may think most hf these precautions useless : btit if circum- 

,,.i 11 stances im- 

they reflect ^ the importance attached to them by the most i»ortant. 
e^lebratedliftvigators, iind particularly by the most successful, 
they WtTI be convinced, that an attention to^a multitude of 
Utile things, apparently indifferent, especially if coiindered 
singly, form the cssentiid ba^is of that science of preserving 
the health of seamen, sanctioned by the yaluabte bucccss ui' 

* For an explanation of this jpassage, chap. W\ of the Nur* 
raliveof our Voyage, where 1 htiwe desm)M.‘d the singular habiUtioiiK 
uf Ihe people of Eodracbf s LaniL 


Bougainviltc, 
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Boiin;atnvil1e, Cook, Vanrouve'rV and Marchand. In the 
»hip of Ih^laKt of these in particular the art ef ’pfeven^ve 
0 ie<lici|^ displayed in a striOkin^ namier tibai may be eic^ 
pected,^n[i these little sttenticnis. . Ilfr. de Bleutieo, in his 
accoCfnt of the voyag^e 1 have just mentioned, hag ^iven a 
Jiibt eulogiuni of the surgeon of the Sdi^et Mr. Hoblet ; and 
when 1 was at the Isle of France I had an opportunity of 
becod^g acquainted with this gentleman, and recetvingfmai 
him a coohrination of the useful bints here given for the im- 
proveinent of nautical medicine, which is go greatly indebted 
to him* His happy employment of warm s;ind baths for the 
cure of the scurvy atj»ea,ahd the striking success with which 
it was attended, con%ming that of Mr. iicneiini surgeon of 
the Naturalisiet must render his name dear to every lover of 
the art and friend of mankind* '* 

While paying to this gentleman, equally learned and nio-* 
desti the tribute of praise due to him, 1 cannot avoid notic* 
ing a remarkable expression of Vancouver's, well adapted 
to show thf importance of such servic^^i; too little known 
and too soon forgotteh. After having spoken of the improve- 
mentof this branch of physic, which he ascribes particularly 
to the beneficient genius of Cook, he adds : it is to this 
inestimable improvemenf, that Britain is ia greeit measure 
indebted for the high rank she at present holds among ^ 
nations.’* 

If we must learn the principles of preserving the health of 
seamen from a nation, to which men ure so valuable, because 
its population is so greatly disproportiotiate to its establish* 
ments it belongs^ the c^ebrat^ed Society*, to which I have 
the honour of addressing myself, to make them known, and 
render them useful to our country* 

Table of Experiments made to ascertain the relatite proporm 
iigus of humidity in different parts of the ship le Geographe. 

MetwoToj^al Oct. the S^d, 1800, at noon, lut. 49** 3fi N.j long. 6 * 44 ^ 
^i^eivatiorw at yy, [ 4 ° 24 ' W. from London], several days of teinpes-^ 
tuous weather, that did not allow the ports to opened in 
any part of the ship. " . , 

. * T\kt Medical School of Porit, in whose fBeiaoiiit this paper is ih* ' 
■erted. ^ " 

Oil 
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VSe OF METEOROLOGICAt OB8BEYAT10E8 TO R4V1 GJl1:PR8^ 

ThennimOter. HjKgr; ' 

CenU Fahr. ^ 

On the poop • 8-5*^ 47*3* 78* Met«»roI«Kie 

In £be ^^nroam, the ports bbBt 14*5 ‘^*1 $6 

Oct* the 2% ot nVnit lat. 48“ N*t lon^^. 8"43' [6®23'] 

the cessation of the tempOltuoas we^|her havings alloiArd the 
ports to be opened, and the different ports of the vessel to be 
ctenned. ? * 

— Ofiithe poop 11*5 52^ *5 

In the gunroooa * 13 55*4 89 

Nov. the 1st, at 8 A. M., in sight of the isfhnd of Teneriile. 

On the poop 

In the ganrooni, the ports opeh^ • • • •#« 17*5 

Under the between^decks. A . 1 8*5 

In the hold 1B*9 

Nov. tb& 19th, at 8 A. M., 

{19* 40.] 

On the poop 

In the giinroom, th8 ports opeh 
Under the betwefin-decks. 22 

In the hold 24*5 

Nov. the 22d, at nooi, lat 8" N., long. 20® \V. [ir 401. 

Poop 24-5 7^*1 9» 

Between decks* ! . . 24*4 75*92 94 

Gunroom 24*9 7<>*82 92 

Hold 22*6 72-63 97 

Nov. the 30th, at midnight^ lat. 6® 38' N., long. 19* W- 
fl6®40'l. 

Poop 22*6 

Betweeti^decks ^3 

Gunroom • • 24 

Hold «l-5 

Dec. the lOth, at noon, lat. 2® N., long. 20 W. [17”40']. 

Poop 21:8 71-24 93 

Betweeo-decks 22*5 72*5 98 

Gunromn ^2-3 72*14 96 

Hold 23-7 74*66 101 

Here naA throughout the femaioder of the table, the exprestion 
isCbaaged by omitting the preposition : b'.n, as it is omitted equally for 
the othar parts, 1 auppoae the author maana the tdme here by tntnpcnt 
simply Si before by roar rtntrepont. C. 


• • . « 

16*5 

61 *7 

78 


17*5 

63 "5 

81 

.A. 

18*5 

65’3 

85 

• « 

18*9 

66*02 

90 

13® 

N., 

long. 22* 

w. 

* 9 m m 

21 

69*8 

93 

s • • e 

22 

71*6 

94 

ft o'e • 

22 

• 71-6 

96 

ft •«# 

24*5 

76*1 

98 


72*68 

73*4 

75*2 

707 


92 

93 
96 
96 
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v&s^r itatigatoki* 


» Tbermometer. Hygr» 

- ^ . Cent. ^ E>hrg 

Meteorolorical Th<» same day fit midfiighty.Iat* and long, tlie aane^ ' 

^ ^ jg.g. e^74\P7* 

BelweetMKcks S3*§ 74US 403 

Gimrtfem ^3*0 72^8 9i 

Ifl^Ui : a4-5 7eJ-I 103 

Deo^fhfi 3lfit» fit noon, lut* 1 1® S., long. 31“ W,. 

Poop ^«....' 21 eg^ac ]«*- 

Between-decks 21*4 70*52 9^ 

Gunroom - 21 -S 71-24- ^^2 

Hold 23 70-4 lOD 

The same day at mlduighty lat.and long, fhe same. 

Poop ^ 20*2 68-36 91 

iiet weeo-decks . 22 71 *6 

Gunroom i 21 60*8 00 

Hold 23-2 73-76 103 

Dec. the 30th» at noon, lat. [23®40'1. 

IPoop IS‘l 66*38 90 

Between-defks .20 68 02 

Gunroom ........ .V. li^'6 67*23.01 

The same day . fit midnight, lat. aim loog* the . 


Betwei a-dccks t.... ... 19*3 ^ H 9S 

Gunroom 197 .^^/•46 04 

Juii. the lOth, ISOl, at noun, lat. 3o® S.> long. 21® W* 

WI- ' •" ' , ■ ■ 

Poop* ..,18-5 6?-3 .8,1 

JJetwtenidpcks ' 19’8, 67;^^4, ,§.6 

C ^onroiim •..••• • • • • ..*.** • • • • 18*9 66*02 f 84 i 

' The same flay at midnight, lat. and long, the aame.^^^ 
Pooo 16-4 dj-5^ ,88*“ 


Betwjeett-decks . . . 
ifiiln^ooin % . . . . 

Jan. the 

X OO]^ • * • . . . • • I 

Bet w eeii-decks . % • 
Gunroom . ,g. 

]tlo1d 


.; 20-2 . 68-36 

il7-4.' ' 

noou* tat. 33* S., lotjg. \V^jp40;;^^ 
15-5 ■ 59*9 ML 




Gunroom • 

tfold 21.2 

Tlie stune^day at midnight, lut^nd long. „ 

Poop . . . . : V . 13 0 , 56-84. h 

Be tween-deck 
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erfmHni 


Then 

Ce»t^ 

i6'd* 


etor. Mygs. 

Fahfi^ . 

C»|-7® 87®* 


••••«•••*••••*••< 

Ci^ai^ooW^ 18*4 ^9*7^ 7B 

Jaiv the dOtb» #1 pooii» lat. 35” S*, long. 7^ 

Poop h'i'Ss ^ 

$etweeii«deck« l 6*7 6:2*06 gl 

Gunroom t 6i;||6!3 *89 

same day at midnight, lat. and long» the sime. 

Poop 14*7 58*46 102 

Between^decke 17*3 63*14 98 

GunrooiQ 17*6 63*63 96 
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General remits. 


On comjtariog theae difierent obecrvations we find, with General con^ 
respect to the temperature, elusions. 

1, That the temperature of the air in the interior of the Temperature, 
tessel is generally 3® or 4* [5*4* or 7*2* F*], higher than that 
of the exterior arri ^ 

% That the dtfierence of temperkliire between the gun« 
rooip and the lietween-decks was scarcely l®[r8® F.], when, 
by opening thf parts and employing wind8ai1s,care was taken 
to keep up a salutary current of tpr in the gunroom* 

3, That, , circumstances being the same, the hold of tbk 
ahip is the hotteist part. The exceptions to this rule appeared 
to me to correspond with its being washed out, which, was 
done by introducing into it repeatedi}* large quantities of 
water, the happy efiects of which were both to cleiqi an^ ^8 
^61 this place. ^ 

With respect to moisture wo find from the prececiing ex^ MoUtare. 
perioietsts, 

4f That there is habitually more dampness in t]^ v^sel# 
fhasi in the opec:'^«ir. The i^w exceptions to tbia rule de* 
l^ded 00 flight variations in th4fiatmosphare,.by Which the 
^Ver air Was paturally affected sooner than tjiat within the 
Alp* 

in,; That the difference of moisture between the air within 
aiftid with^ the ship is generally greater than that at th§ 
tdaperatbre, it frequently amonnting to 10^ or 12*. 

9, Thal/etreomstancet being the same, the gonroocn is len 
^HrA.XXXlQ.— S ept. 1812 . F damp 
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ACCOVVT OF TVS TIOTRA. 


Two young 
Yicuna$ 
brought to 
SpairM 


Pcath of the 
feiaalo, 


and toon after 
of the male. 


dai^Ap.thnti tiie between-decks, and thit singular result ap- 
peared to me ta he owing entirely to those fatal ioondationa 
which were employed daily ^tween decks^ while the gun- 
room was {leaned dry, the vicinity of i;he powdW p^eventihg 
the int^jcluction of water there. • 

7, Lastly it follows frdjn the experiments, that, if the Bold 
be ilie bottebt part of the vej^sel, it is also the dampest, and 
that on oath accounts it ought to he considered as the inbst 
unwholesome. 


-■i } > . . 

Acco^nt of the Vicujia:, Mr* L^urcy, Phyrician in Chiqf 
of the Imperial Guards one of the Inspectors General qf 
MUiiary Hospitals^ 

£ Merchant of Cadiz, a lover of natural jiistory, bipught 
1 Peru tv^o youtig vi^^unas, a male and C^ole. He 
landed them at Cadiz at the beginning of the year ISOd;.. 
and toward the end of April in tlie same yesar conveyed them' 
to Madrid, Tliey did not app<^ar to be inconvenieneed by 
the change of climate, or of food, till the weather 

began to get very hot. They were very badly lodged in a 
small, dark rpoiu, not well ventilated. In this hole 1 had an 
opportunity of seeing them, examining their Jigure and-^it^ 
"and stbdying their manners ahS habits. ' 

The female^ which was larger and older than the maleji 
being about three feet higl^ 4*?^ soo*' after, during a short 
touir I made in the neighbourhood of Madind^d inspect the 
hospitals. I/^uId not learn the pause of her ^eath ; but^ as 
the body quickly putrefiedy it was throwq iuto the field^ ’ 
* On my return i hastened to visH the twu strangers^ ^bu^ 
found only the' male, sad,^dejecte<l, and uttering pt|^ntiye, 
cries at ^he 8lj|btest^toucb. He ate but little, and remain^ 
constantly squatted oti bis four legs : but he ajoijpeamd belief 
and more lively in tbe twi of the evening* dnd morpibgi 
t^hich he seemed to seek ; white in the heat olld^e day he ' " 

' Sonninrs^iM. Pbys. Ecoq. S^t. Is09, ‘ ' 
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ACCOUNT OF THE VICUNA. 


vraa ojrercoine, aiiB Weathed witli difficulty. ^Thus melah* 
ohoi’y and.uowetf ie passed the first week of June'; ahd 
ai^ot tbe 15th symptoms of iDflammatiob appeared, a few 
days after which Re djied. n 


Foreseeing this evetit^ I had obtained permission of the pisiecrion of 
owner, to dissect the animal after his death, and dispo^ of 
his skin# My first care was td remote this withvxfue cau» 
that I might be able to preserve the nnturat shape of 
the animal in stuffing it: after which I proceeded to examine 
the viscera* the articulatious, and the general disposition of 
the muscles. 

On opening the abdomen I found the linea alba, or apo* hinea alba* 
neurosis uniting the large muscles, was extremely strong, 
and much thicker than is usually observed in otlier quadrn* 
peds. • 

Tiie viscera of the abdomen exhibited marks of the iu- Abdominal 
flammation 1 have mentioned. The stomyachs were dis* 
tended with gas* and the mucous membrane inflamed. 
TheepidermisoMhe ruminating stomach hud already peeled 
off, and the intestines were nearly in the same state. There 
was wo urine in the bladder. The epiploons exhibited no* 
thing but very thin membranous skins destitute of fat. 

The distribution and figure df the stomachs were the Stom hs. 
same as in the camel. The second [/e bonnet] was full of ^ 
vesicles, from which a serous or aqueous fluid issued 
abundautly. The paunch aud the other two stomachs did 
not differ in the interior form of their cavities from those of 
the camel. The cetlular stomach [ta poche d cellu/es] was 
remarkable for the int|;rpal arran{(ementKof the Cells; they 
having apertures of communication furnished with mem* 
bfanous vaWes, which no doubt may still be discovered in 
tbe ^ried stomach of the animaL The last stomach ^uijted 
to a portion of intestine, which may be considered as the 
dq^eoum.\ This .was continued in another intestine of^ 
e(|udjbtu|k, which, after forming an arch in thh circurofer* 
ence'of tb^ abdomen* terminated in the left lumbar region 
in V^/^dO'jac. ; whence issued anotbfsr intestinal tube, very ^ 
slender an^mooth, and forming ten or twelve concentric 
circle in the ^ace made by the forager* The circumvolu* . 
tiops^were attached to a^conjiHioii mesentery. This slender 

F 2 intestine 






No Tverroi ia , 
them. 


. , ACCOUNT OF THE VICUNA* 

intestine al>erivlrd ittedeft ttioqsan^ Afiteinvdflati(^4ft.4l^e 

aJbdomeDt teminalio^ at 1eD||^W^ii^«A«il;t^r eteoi^ 

an iippeiidblle lik^ "tne fbnner ; ikrh«nee«i«iBiied Hk 

inte^ine of conshfemble bulk, whit^h^fter fbnhinj^ 

thrae curves ih^tbV mafitier of « 

rectnni'^^ ^ ^ , 

JhuMi^appeai;^^ tiiat the vicuna bas*1^Vee sets of intes- 
tines, the first arid third !arg[e> and tile middle slender. ^ 

I met ivftb no v^orms in the ititeHtiriel^' ithe infinite wind* 
ings'and intersections of which would* appear faVourable^to 
their form^ion.' *'-.7 


LN«r. fiver, which 1 did not ht ^fii^’per^ve, was fbuud 

deeply concealed behind the v.t 0 nafhch,'’afid’ attached by tery 
close membranous ligaments'40' of the dtapbm^. 

and to the corresponding: dofsat' Vertebra. It'was^'of 
^ f^all bulk, of ah oval (Igtirrc, flat^c^ned trStiSveraeiy^ rind 
N« gall blad- ^h|hitmg two ijifmules at its antedor ed^e* It was destitute 
^ a gall bladder ; 5i^d the bile wksHakcn ffiriiCtly froin the 
liver by a duct, that'ui^eycd'it into a portion of tliedho* 
deiiuiD. Ibis duct ahd the vena portm crossed eachotfe^. 

'the splecsnt which wiiis verj' SfHNtlb rind^bf > 

rounded form; was situate^n lumbar region, 

ous to the kidney of the same sfde.^ . Tiierietwo organs were 
' ouclosed in one common duplicature of the peritoneum. 

^ TItt l^iigs exhibiffid nothiiijjfrremarkBW^; Tiiey pavibok 
^of tlk genenil *^063101001100/ ’tltid the broric^iuMVere filled 
witfc a' frothy sahguihboui'ftnd'. Tfit^tdiiefcea and hkiftac 
had; the same figure and organization as those of tbb tsatilbl. 

, . jfhe%eiirt, w^htch was o? S'sffie prdjpbtttoniit 'to^ilte ani*‘ 
ipal/fbrpeii^lm^^^^ perfi^t ^ne only its point;^ which 
;^a8"y.e^y ,dccuie, cStved left, dndf thi^ 


Spleen. 


T uijgt. 



, J viscera of th4llmlbHikl> ^ 

ree^d wi% ^ebtW^ the 

^treriidties bf' dllow^^^to ##sd^ljbrimi7 
‘ fe.ciul 8kel^^btt;^dr*^<^k" < t't': . ' -rtf 

' ifoabn^^ tlfb th1Hheihm^th<^slertium^^^ 

some atteotioii. It is iu a bodiontaf plane, liketirilt of 

camel. 
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cam^^ thick* roopded on it« outward aurfam, and covered ' 

- ^itli a fatty ouhiitaij^eW a close tex- 

^ TSc* totegumentt this part are. much thicker than 

« elsewhere. Tips bone was iau^ld^to sorv^^ a point of , 
ai|p|fiort fortheflol^a} when l^iog down; and t^lie pi1inoflt“ 
vooiiatiiiit o«e hemaoei'of it during hUiliueaa had pressed tlie 
extremities of the sternoc^^stal caftill^s inwardi.^^^ The Hump on the 
v,iipiddle, spinal npophybCSof the vertebrae formed^ gibhosiity* 

"**which 9 if it bad h|en covered externatly hy a" tittle fat, 

' would have resembled the bunch of the ca^eU The re- 
mainder of the vertebral colnmn indineii imperceptibly 
toward the pelvis, which was of itself inclined and of small 
capacity. The edges of the haunch t>ones were cartilagi- 
nous* The saqrum was lengthened by a series of caudal 
, '^'Tcrtebrfle> so as to form a tail in every r^pect similar to that Tail. 

^ of the Camel* 

The scapidas, very thin and without clavicles, were con- Shoulder 
' nected with the trunk only by ineaiis j^ scapular muscles, 
as in the camd* The cervical vertebrae formed a very t^ug ^^eck* 
column, curving from below upward, so as to give the neck 
the seme ^gure and length in proportion to the size of, the 
MJtnal M those of the camel. As in the latter these vmebrm 
had DO spinal apophyses^ but a very strong cervical liga- 
ment, extending from the occiput to the spine of the first 
dorsal vertebra, supplied their place for the attachment of the 
I "muscles, and kept tha head and vertebrae in their proper 
' positian. The anterior face of these vertebrm had^^a long^- 
tjodinal holloWf. adapted for the reception of th^ trachea and 
orsopbagus. . 

^ The bead of thg. vicufin ha^ the salbe shape aad external Head, 
.characters as that of the camel. The^aw^s have the same 
liBiibercf grinding t^teib. The iowgr basely four cutting 
teeth, the middlemost of which are the most promifieDt. 

. The uppei:.has none, aa in other rumini|ti|^ animals." 

The fore and liind limbs in every respect resemble those Limbs* 

jWffiti'of 'the limba fort# b' phrfoct ginglymus, ad- Jolntsr 
' miltti^girjt.dtiw^ ooiliplwte flexstle of one part against 
the next, so that this animal, like <itm camel, bends all 
*^his<^iir legs nndertieath hb iwenst when iie lies down; 

^ and 
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Feet. 


Fan 


Wool. 


Manncn. 


.nd lh» double Aware i. the effect of the neteral •tSroctore^ 
of the.hmbjl, Win the camel, which I hod on optH^om^t 
of atodjingin E^pt, ""‘i wiamioing from iu b^thr<» 
it< edult agi^ It ia no'i therefore the result of trainm|ff- - 
^ TWfe fe'H of the t icuiia are termiiialed by two, long, ««rrow» 
soft soles; and^iave much resemblance to the feet of young 

*^*^1!* outward figure of the*' head perfectly resembles tha^ 
of a voung camel, except in the «.rsf which 
smooth like those of a kangaroo. The iieck, body, a^ 
limbs are similarly disposed ; and the body, hke .t, » ^ 
wiih a fuwncoloured, silky wool, but ol 
from it may be made stufts as soft and hne as the shawU of 
(lasimire. This tufted fli-e.-e keeps the animal ^owari^ 

Ik., it ...k. .«d <■«' 

„.a»l.in. cwttd wltti »»-. If ♦It' f 
were uniformly cut. it would exactly resemble a caqiel two 

or three months old* . 

The vicuna has the same cries as the camef. the «t»e gait, 
and nearly th’e same disposition. It is extremely shy wd 
timitj. It utters plaintire cries at the least 
sations; and when loo much alarmed .ts ^ 

tears The very active mTcment of its tail and ears iiid - 

cate iU different sensulious. It is very gentle and caressing 

. , ’***The*wwrablance the vicuna bears to the pamel 

figure, internal stucture, and qnahties, would lead 
me to call it eamelus parvus auribus rectus, the htt.e came 

'*'The owner of the animal V*® j"® following account^ 

of the Pwoviap mode of bunting ib . ' 

■ The vicunas'&nimimly inhabit the froaen summits of the 
.high mnutttaina of , the Cordilleras. Several of the inb^ 
bimntsaaseiel^te together to hunt them. They 
wound tbTM TrV-iw where they are most numorooa; nod bjr 

mean* ^ mWo» cne^,^be discordant 

wind inafrui^ as hpnti^rm, they tejmff Hw 
who take flight to the a mibit of the mountain, where no 

dmibt they suppose theBttelveamacceasibllh, Herettehunt- 

gf« form » Une of cireumvallutwi with stehes, on “J 


Mode of . 
fiuatmg it. 



piMftfTV AND MAK0PACTt7Jtt 8< k>A. 


71 


im*U vtd flagfi* These stakes ar« connected w benebetter 

by corde placed pretty close* Two or tUree iiuatem tbim 

attack tbe berd» which tiisneri^^s. Frequently aome of tb 

vifmnaa are MirpasOiU and the re^t rbsh ilown mdarT* 

takit but as soon as they reach the ieitce» instead ntjea|aii^ 

over Jty which they niitjht easily do* territied^at the colour 

of the flu^s, they oroiu h down the snoat, or in Itoles, where 

hunters posted for the purpose eubily lake tlien|« After 

tying their legs, they curry tlieiu to a convenient place, lo 

eheer tlieir fleeces* If the auitnals be old, they let them 

loose: if young, I hoy take them to their huts, keep theni» Domesticaiccf* 

and train them to carry burdens, loading tiu m in the sante 

manner as camels* They caniuit live in the harning plains 

of America, and accordingly tlie iuhahituuts of the moumtuios 

alone can keep them. Thip no doubt is the reason vvliy the 

animal has been liitherto so little kuowii. 

When the animal is young, its lit sh is g<vr>d eating; but Flesh and 
the wool is justly in high estimation. The tnerchant a>- 
sured me, that*it was atddou) w ut lo Europe pure, being coiiiwooly 
almost always mixed with other wool of Icnh viflutx adiiltcraicd. 

1 think with him, that it might be nuturaUzed and breed T^ie Pyrenees 
iu^he Pyrenees, on the summit of which r he snow scarcely h* 

evertlniws; particularly as the pas* ore tlierc* is excellent. 


X. 

Observations on. the llydrosulphate of Spdfiy and improving 
the Preparation of the Soda of the Shops : bp Mr. 

Prqf^ of Chemistry at MontpMier*^ , , 

The 41st yol. of the Ann. de Cbim. contiiius a note by Hidrosulpurp^* 
Mr. Vauquefin on hidrosulphiiret of soSa accidc utaTly found 

haiJ^obtaujcd crystals 01 carbonate of swaff ' The soda he / 

yas^fiom the manufaciory of '’Pd^e^ and / 

I Baurlier j^He Buppowi, Apparent 1 

■ of fiiBe”en«w^h to«<l|aratrutl'tH^ul^hur arisIngVrom •* 

aM ai'<:hm:nt txtt,^p.s 9 > 

» ' ^Sefe',MiniaVV«l;f,> 30 ,i 

the 





But itcnciHSv'in 
the crude aodn. 


Sulphuretted 
hiHrogt'u 
evoU«d in 
preparing 
Rochelle aatt« 


A lixiTiutn 6f 
soda set to 
crystUli/.e« 


Two aorta of 
crystals from 
tlie nioilier 
water. 


One h'drostil- 
phureiofeodt 


lllp^«sTT< Maw'm.’wnmmm 

11i«40t«iMi|)<Ation «f ri w » i »|i1 Ms4f 

tint Ihia «rsa^blitiaui8Cof th* fe fwtwm 4>r«hv4iiid«Mil)rinMMi 
prefcs&j* IheaMti'anddiio dw^ -thtgir i O iadafcBit 
tnrer* Mvaafad thciiiwrfiw* of the discewrf 
Th#foi'owing obwfvattAiit howefaei^ldiow, fbat 
gulplniret exidfs also in the soda obtained in tlie enirirtililim 
of the plantiit that^feftiisb this alkali. f ' - ’ 

On aaif^rating a lixivium of Alicant sodii with thettrtiirw 
0119 dxfdide^ in order to prepare the turtrite of soda and 
potaab * during the oflferveacenre 1 perceived a very evident 
smtU of sulphuretted hidrngen gas. Reflecting on this, I 
imagmed the evolution Of this gas must be owing to the de- 
composition of some hidrosulphureti contdlDed in the al- 
kaline lixivium ; and 1 determined to make some experitneuta 
for the purpose of satisfying this head. ^ 

Taking a<plertam'i|iiHntity of Hie lixrvium* 1 evaporated 
it^so as to sefKirate the greater part of the carbonate of soda 
by cr^stailiaatiom ^After it had stood at rest a few days, 1 
decanted the liquor# and put about two quarts into a glass 
vessefi which 1 placed oh a shelf in my laboratory. Aftih' a 
month I examined tt| and fimnd the bottom of the bsisil 
strewed with^ crystals of a coloUrless transparent salf, iii 
rectangular tetruedral pri|inr» telminated by qnadriilpteral 
pyramids. Iv^ likewise observed octaedrsd|l>ryatals>Wfth 
rhombic bw^i. The supernatant liquor^ being decanited 
aud evaporatedf fttrnUijed <« quantity of the same salt# 
differijftg only in being coloured,'^ in the octaedral erystpis 
being less abundant. Theg|bwi0lfical figures of these crys- 
tals^Jted me.to presuniet th^ they were a mixture of hidro- 
sulp^urpt and carbohate of soda» the latter the smaller 

^uaotity^ , prisn||ptic crystals, being separated frpio 
otbersy thp cheiDicalchaisigiira ofbidrosolpbeiNdl 

of soda. . They hi^ an acid and caustic taste, foUowod?]||y 
eonsiderablts 'l|«tlenfilNis. i'hey diffased a sj^t^afualb^ 
sulpbinfmtk^yyrogengf^^ acids popred into aspluiloA 
of theid fijised, 

theygiiejl greWocdopr WM<^ ,,Witfetiio4o1|iv 

tioqs of «ui|ihalp^4i£if]on audrof copper 
lAacb prtctpila%ap weU aa with thoacMsIteeMc pf kadoudi 
lutrata of sHter. «^popriiy aa cryMlq 



ummsem mm ukmwA&mm or€«|b»* 

bmi tiik«ii onf 1^ ? yj^‘ 

tli»4WiiiiftM^^4^ etf bo p ^ n^id iwrf 8iiif>iitjk»tt«4 hMrog<eii 

myi^lf whiter tlHs 

f i < J w» M yfci i ftl#f Aod^ihtd ii«^tttk«i# {>lttee dariii^ boU«i^^^ ^ 

iiigmtMm alkttlt to^tixtraet the earbdkiate, 1 teiSk agr« [46gts) 

(lowdered tode^ p«t them Hitv\bphiat»d^|K>iir«d<Mi thim 
mufiatie aeid; ‘ This pradiiecHta brisls^^er^eacea^t imd a 
vary Strang smell sulphuretted hidrogen gas. On ^ssing 
tills gas, by means of a tdbe, thnnigh several soludoiist^ 
rHetallrc salts ; tM osddes srere fTreciphsted of the satM^ ecH 
lour as they wo^d hjEve been by sulphuretted htdrogea gns 
obtii'med from decminposition of sulpburet of iron by 
Sttlphunc ectd. ^ - .f*' , <1 . -r 

From admixture nf ipr^toltieed faitaroijhi acid in powder Ruij.huTcited 
ftnd^soda sulphuretted hUmgen gas. was eqaaliy evtdved. 

These experiments were made with tlie various sorts Mid in 
the shaps under the names .of Cartba^na smbt ke]|>, and 
barilla* They all presented the:.same results. 

It eannot be doubted therefore, -that the hicirOsiilphuret Crude loda eV 
tfanda is contained in ail the kinds of soda ; and that it may 
ftl oWined from the mother waters of the lixiviums, that hidrocul^hu^ 
have furnished carbonate of soda.g The formation of this Salt 
is easilyt undeaUDod. When the plant is' burned for proco* SoufcmU 
ilkig the alkali, the fire is urged so far as to eaiise the ashes 
10 undergo a semivitridealj^T the sulphates contointd in 
thbm nre decomposed by the action of theoharcopl : the sut* 
phur is liberated and forths Si^fdmrets, At the same time 
there Is^an extrication of hidroggn giis, which may be furh* 
fshed%yihe cWrvdoal it^eiff, dr by the decbmposrtimfi of the 
fdSirit or of water ^ and no doubt bjf the tbtdeMgether. This 
hidrogen gis, Poking with’thesulpbiif^ constitutes tlie sol* 
pbdfrelted hidrogeif gas, wtiieh dnritatikm' combines^wUhti 
})art ofthe allofilijf and fdf-ms hid/dsulphtiret of soda. - 

fortn^dn of the sutphureU and Iddrcguilpbotets that The prepir. 
barilla cOfi't4^e being oc^sionod^y^e stiJ^ cakioatio^ a^n therefore 
of the isbesrfurnishirtg thSk alfcwl, we may iitfer^, that« the 
meeliod ef pieperiwg it is delTeetivek It is evident^ that part inconventeo- 
ioMie'«1ko1iMsai#%tttera mto^tk^ the sol* 

pbBtetsaiiddiidseeot^ loit nMereftiaitt 

ia 







in BolDti^ if\ l;hc i!i!io^r,fa|eM,tb||t4i#«ai6|c^^ 
ate ^ MMla/'Wj^w »|i* banUaia^plpyfidi^lNjiWfCaM^ 
the dwiue ^tea>,e^riei>c^ -JJlIne sMpboUey^* U« coptaim 
•ulphuretMtnd hidro^ulphii rets* which 
«• tfaej^have^a weaker affinity Ibrjii^. thao> for^saj^ ^Tbe 
coij»iimptioDbf thi9 alikiiUae t^uhiitanca in; pb«riii«gy»,^lif}.: 
more especially iii;ioap-i^kii»g> is foScieiatly 6xteas«ire» W 
turn the atteajtioo of^^hemis)^ and aaanufacturers to an im* 
proyeinent ip pr epanng. tipis alkali ; which ia also much 
employed in., dyeing cotton, and in the washhouse. In the , 
latter, the sulphnrcts and hid ro^tllphu rets in harilla not only 
rend^ir it so. much the dearer, but yre iujunpus to the white* 
ness of the lipen and cotton** , . 

Further mcon- These pre not^the only incotiv^^ipncea arising from the 
wwences. degree of to which tlDe^apda it exposed in manu* * 

facturing still greater is, tput a part of the afkpli entera 
into combination wit^ ^ earthy substance contained in the 
asheVAQdfojma^a kind^f frit»ii4^cDmpm^ by the action, 
cither of water or o||:ji|iids ; and the quantity of alkali wasted 
in formuig fhis seWvit^^ substance* is greater than that 
taken up in formation fbe snlph.ufiets and hid|^^? 
I^fctliod of plmrets* Here no doi^t is a grieat loss of alkali, occaspHQ^ 
avoiding tbese |jy Bcmiritrilication of the ashes of the plants that furn* 

ish soda; and which woulS be avo%d. by acting the mode 
used in preparing potash ; lixiviating the adtes, evaporating 


,the lixivium to dryness, andf^ing the alkaline salt in this 
state of preparation. The colisOmer would find so much 

S«Y?oi}S acc'i- ^ ^ sFiTplmrcIs loiitaiiie#Waiv|iT(fated doda friHjoently occasion 
ilvivt in H soap serious i^ridcnts in soap maniimtorics . In these, where it is enstfloufi 
^ary covoredr stone Tl»tS| the sulptiiMfetR 

• ^ . ^co^Bpose nut al^surUed by the bidi-ogBreUed 

sulpiiuii'fs tdiis foiSi^Spcnpics the eni^y part of the vat., Wh^B 
tb!!^ takes ogihe cover, to dip out tbe lie, and bolds id 'Via 

to tife tmiide of the vat, the hidrbgWi takes ftra, cad 
In a visit 1 }astp«ld to Moescilteo I oaW one 


4 rf anient onplosiaiii 

of Ibis -kiad^ JM hktSiifj|(||«|isgodjeeii with aM^Ssieli: 

hnexplosi^ t»ok place, that Oie l^pse i^s^peae being flirowii 
The owttrir, supping the oiatiuFactnrcr had ^lUiciimsly attempted to 
destroy his Konse^ snimnoned him be^re thenii^strale ^ asd the^oanse' 
» Stitt pcudiiig|wf^re the first SrMmnalof^daparUem^ * 

. t|ie 
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tiie mm adtiiim^ Itr^kiW at it moxM ba aaq ta 

satliff htulMr af the puHijr af tha atktfi | ab kwladgito 
mesMffjr ta the tac^eest of ^wioai prooettet both' in 
nMbjrawi hi tSmafti. * * t 

But wliit are the f eitOQi, tha| hate induced, the manu- ftefleetiom to 
faetUrert Of barilla to give it tbw nofid conttati^hey f It it mano«^ 
betaate in this state it ts more oaorenieoS for carriiige f or * 
because rt was originally less used in the;inaking of soap than 
of glass ? It is tme^ that in the |;tasshoiise there are fewer 
inconveniences from its usC^ than in the processes of cheniifh> 
try and the other arts. When the crude alkali fs employed 
in making glass, not only are the hydrosulphorets, suiphu- 
rets, and other smts it contains, decomposed by the high 
hi6at required in this prot^ss, and their alkali serves as o 
flox^ but t|^e frit itself enters ilito the sttit#of vitrifiiatibnt 
and thus adds to the bulk of the glass. This, bulmver, cab* 
u6t be considered as an advantage; for it is certain, that ba* 
rtlla contains nearly four dfths bf its weight of heterogen^tia 
substances, whicb^of course increase the et pense^of carriage 
in this proportion. This is a consideration, that claims the 
atb^iNSon of the cons(umer. The first source of , profit in a Hinttotaasm* 
ni^olactory is economy in the raw materials, faciums. 




'1' i - i 

An JSjrsey on the CMAfvalton Red BeH^ hy Mri Goi:* 
aiNo, a Sitmn Agwnkumt\ 

J^EXT to the potato, the utility of which is well lLown,Jiedbectvap 

the red beet is one of the'oiost beuefiqiai plants, the culti* 

vatlon of which is particularly tbbereqpfnqi|rn€led. Everyone Yielis nach 

knpwif,^ that sugar hog. beep obtained from ^ Mdetior to 

that of lodia,; and the manufacture of which wo^ probably 

bave b^n estdj^shed in 6erioanj^^>#ad iK>t thejpasomptieii butibbeoa- 

of wood necessnry for it cbefiked ll^^os^kealoila P®*^^***tmi 

for Die Yetc&reea of Germany in this respect are daily di« 


* S(Bafti»ri|}ib. Eewk’M.)', I«I0, ug. 


lBew«le 
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k'/htf proper* 
t«e» oi 


4he red beet 
improve » it. 


M^h W ^ other 

being n^rtjhmg, bnijgllient^ coaling,. 

Jki^mi^yn . j5o/ip0iai^V^Ho bycuj^a|e^^^^^ par- 

|F»f feeding cat* i^ulavly cofes, in winter summer, it dettepveslh eyery 

^ respect to "be preferred topmast plauto bffith for the ipptVnd 
Whirr beet rn* leaf* Though the^ht^U^ is of pretty extenarre use, and 
jurea the milk: cul^yated, any respect be compared with 

tlie re4^ ll^ is neither so him nOr so sweet ; and we find by 
cxperienccii^ that tlicranilk of cb^afed some time with it loses 
i^sweetne^^^nd becomes bittei^b ' Besides, it can scarcely 
be kept through the wibteK as Itjsfen^gi^a rottea. 

The red beet on the con trar]^ Arm,' sweet, and but in a 
fMod^rpte degdfle watery* U is'^>t least ^ nutritioita si the 
. inrnip ca^^ge, ai^ i mparts^io the nfllk a pleari^ sweetness, 
^ whic^ conMiies asion^' as the cow is fed on tt. It keeps 
yeiyiSrcH the wintei^; either in cellars or in pits, pro* 

vid<^ It bejpot pul in wet; lnl9 Is as fresh when taken out 
^ in the apritig as, it wei^.whi^ tald^'up* ^bey who cultivate 
both sorts, therefore, btl4d1^ use the white in the tallii^d 
keep th^^ tor the spring “ 

The leaves of the red, bb gath^rOdw the 

middle of jply, the time of Witite beet oitly) U Wx* 

cellent fodder, particularly for hoi%e#^attle and fdgs; " it is 
^ true however, that the lea\^j^Dnoti)e thus gathered but at 
the expense of the roots.” '■ - 

It is tUsbindSs^tdl^ij^ is nttebf Ihe^roots 

|bat succeed almoW ah^s. It has Ibw enemtes, a^ a gtN>d 
. cropfjlay always be d^ebded cm, provided the gronsfllias 
hein irsjl ti}ted a^'^^pared; arid tile lifted propefl 8i0#n. 
May be M>tra W |m seiiS® amiM Ibf wwing th^ fed beiet. ' ft "may 

umj wae, ^ in ipririg, Or e«^ in atitumn ; 
? in roost Sther |itbnti 

cdk 
tbe/eal 

oriSiuBigly; and 
plants ar^. 


TSf leavrg 
fKia fodder. 


A cn>p to bo. 
dkpeudvd oo. 


pM noimect 
.ii^orci It. 


kT sm leffiw^wnich rn roost otner ptanta arewery^On- 

to a^ud the cold ‘wihds bl ipdog. ' fib'tbteot 
the t.rrtip3T^Mj]>'V!)kbtlge, 
- b*et 

mn loifatumB myi§B 

stie'seeb obei^r^ 
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This 

th^;'iWe' 

fidd* of 


T Vi«v^ for P»««I ck- 

^ ita iSi ^ntS^lf W^fc^^riaWWie ‘JS.*?!***. 

1^. #%hjcb aii^r th^ •f>|$#tite 

Ipr iK(^*^ce' h«vtf^}iKbwrdf i#iD- a field. 

»f g;oni^',''il aocht fh^ it ft dltriW idtrpOsmMif to ftei^^ them 

ojjt, ^ TTiey abou^not be sown Inen^bre in gn^usor fleliJ*^ , ^ 

,too mar bouses, as in this case tM’crop may be'^Wokcd uiion 

as lost. ^ '”■' ' " 

.... The followingistlminethodn^^^eadoptedoTdbltintirtgit. 

• . I first select, if posaiblCji u.good black mould,' rather rich. Mistliml «f 
V it bem^ad «i|^,a ikde sand. and^rovided H baaubt tpo »• 

much ijlayk it ^ die bept, Irbich aUra^ requirM a 

little moisture. „|tiDay.i^|(^Uirated indeed on light ground, 
Ikitqot.witheqoai.eppce^, ' ' ■ 

, J(a avtmnn. I.lay an i^nfe^ ip the pro|iorHtoh of ahctbo 
J^^ecart loadiuof dung of Wiiad Wtle to a ’tsttudred and 
, ferty^uar^ perches,. .This d^Og t afterpandjliuiy.lft* least 
..dx.ip^hes dcap «aith the plg^h: apd then tiiiye t^''groiiiid 
another plpughifig iu narrow m^roi^f. ’ 

. aooB in the Spring os inland cap be worked, 1 sow 
eed where the plants are to ^remain; fc^ eapertence has 
tWRght me* that t^eusplaptim^.tbem is injurious. .They 
shoold .Oot jbe ^Sfiwu. tqo>^iq^.: there should be at lemit six 
, i|tehes,4istonce.hetpr,een^he plants; and it is ojlten necessary 
tlbPlJL np soqie in the thickest places, for three or four 
plants frequenwy spring fr^.'a single seed. 

, Jtiepsii4.to^Sl^j!et^ej»^Jiy^^ 

fretn, their hghtpfpajdl^ .•'* **• *"* surface 

it,.w lipttfp' to use th^QC, or th| plough, taking 
. «Ka|i|«t.tnhnry,^thein too^^ Ih'dlif Vy wp.inify'becer- 
.^i^,of sj|ifir.g|tru>inating,qnf<jkly, if ^soil .hh good.' . 

, soon as the plants baye their sixUl Jeaf,' the^r Should' ^ 

thiqu^i^oqt wbcpa tg^lp^ A |s 30 Wt^ks 
.. aim j^y iiho^|^ be hoed, .bu!t so as Falser earth 


%#>%«» 


l,to heap it rouod tberpo 


t tha Gatherlflf tbs 


yea bi 

may ]&e^iibe^ roria^^^ 

c^,Ule: 6ut tli^mpBt not be atripi:^ too mu^bf. ^ tnis 
would nijure tbe r1^ Nor should the l«^ves Be pld^^ off 
before they' i^parate as it were of themselfctir mditiing 
toward the grouudo » ' If 



7$ U ‘ iMn# * 

’'TsUng up and If wMmipfMr winr. Of Ihe grvntid ^ Imr^ ‘itft 
peeing Die ubottift W iMed^ i^enorid tiaifc L««%« !m liie inonii|a 
of OctoblHr fjhe roott dbo^iid b# up, ilnd liud ^ Ae 
|>laees IntMMied fcr ttMpng tbeVf finC Aitting-o^ tjbe at^k. 
close %» tli« raeit that they nay oAt fegetata daring the 

. ^ V ♦ ^ . (.*' I*!*' id. 

wiittertt ^ 

.6. .-,, 
.^.w- r 

^ ' - .- r ' -w ...!— na»AaiaAiia .a. ' h 


XII. 


jtcantnt Composiiion, emnmontp eaBed Tvrkuh Sfise 
Pea^h; fy Mr. S«*bb»» Mtptctar p/ArU» 

at Viepna*m^ ^ 

El^crant and ^JTufiKEy has a considerable trade in a cbflBpQstifon 
btads 'mJde^of hnown by th^ oame of rone pearls; and as this composition 
rw« leaves is( veiy Unmple/I imagine it may not be uninteresting to make 
it known, thaiit may be imitated tli other countries. Nothing 
more is heceslary tbati to taicc the petals df fresh gathered 
roses, and fioand them carcAilly in a cast iron tnoiiar u^. 
polished. Tbq! are to be pduuded till they are t>torou||^ 
bruised and form a smooth paste. 'S^hia^pawte^ is to be spreaiit 
on a sheet of iron, and driM in tl!|j|A|ilr* Wliea it is ueaHy* ^ 
dry, it is to bt pounded again with some rose watei^ aud 
dried afresh. This is to be repeated^ till the mass it re* 
duced to a eery paste, wben it . M(^fajdiioned into the 
proper shape with the hiigert,t,or with aniostrameut similar 
to that used fojr ii^pttiog pilltA The sort of bead.s thiis formed ' 
ar^' then iprforatgd f4>r strin^iig, and the pas^ssdried afresh; ' 
till it be4$otiieavery hawtt? Wten th^^re smooth and wetr 
polished, they are rii^bed with oil of roses, to increase their ' 
fragrance and lustre. By this simple process the pas^ of 
rosdlteares takes a iN»ry decided black colour, owiqg 
comhln^ibn of the gallic acid in them with wn, , . " v. , 

With a limilpr pai^, heads of various eohii^s awfordied.' ^ 
The. most irQmmon;^xft^ theNMack, ore ied^and Idue. ' 
The eolourWig matter is added fo the ptrsfr^ jp^s^j^te" ' 
hovrenr, that these ted or blue beads^».,wj^icb are said to 

a ibsAriii*sBibllotli. rhY8.««*£cott^ Fcb.^isie^ p/iosl 

« nothing 


Simitar beadi 
of other CD* 
lours. 
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«|l 

Mthiqye fmtte pf .me lo cetottlBdr be 

roade^e ^erticeUr pa^^; ilui^ give |(iy opiijoo». 

I shojiii^d think tbia is difficulty of firing 

a r^ CUT Uiie thait^of weA\ 

^ie red i^cklaces in ^aestiop inu^ not be' confound^ with 
those mnde of pimeotoy or those of the friiit of the red bead 
vine* abrus fn^ecaitfrius^ 

Frequently to . render the TarliMi rote pesrlt snore fra« Additkins to 
g^ant, oil of roses, storax, and lisuHlc, are mbwd witl^the ^erfumce. 
paste; but this addition makes no alteration in the mode of 
preparing it. 

* The black beads are most prized, either l^cause they set The M:ick ^ 
off the colour of ikesKln to more advantage, or because their 
perfume is more agreeable. These beads Rnd their way 
over Europe through Austria, and are of some copsequence 
as an article of trade.' ' 


vXIIL 

On the tairOaigrassT byhlMlr. Tolls go, 

SE tall oatgrass, ooeno efeHor, gro^s and produces an UtUUy of the 
abundance of fodder, both in good and bad soils.^ It is of ^^^E****. 
ver3l early growtbi and i^es to the height of two or three 
febb Its stalk it fineV blender, and makes very good bay. 

Itis mowed twice a yelir. If it be eaten green, it may be 
cnt wfleiier ; but it is principally cut for hay. 

It may be sowed in gatumn, or in springs aft^t^io plough*' 
ings; at the rate of 70 kil. [154 lbs] teethe are [3*5 acres). 

Frequently saiatlMa is sown-witb^ify^n the proporC|fiba qf a" 
hectolitre [3 bush. 5 pecks] of saiutflnni' and 00 Idl. '{tbo 
lbs] aftiatgrass seed, to the above q uahlity of gmund; ‘ ^ 

* It IS obviooB, that this difiicalty would ^ |emoved by wMhT- 
avoUjjbg the use of iron lo making them. At the same time the petaJU' 
of other fragraot flWeis bf different colours might probably be used 
witlf tOdvantafOi^ tbe violet appears to well adbptedYor the 

blue. JJFht aiaau&ctttrer too aif|ht of tile wcU bubga ’ 

property acids possess of heifhtcni||gffiaepd of ioffs,aii#or cliaaidag 
vegetable blUes to red $ well as perbap tlM|t of atkalifl^ ia coani^ 
isg tlk blues Into Cf .' 

t Abridged fitna Sonnlai's Journal, 0ee. isio, p- SgSv,. ^ 

It 



so 


mtCAh AMi9 


VtiKty of the 
taUoatgrasj* 


and 

'luigu.'ul le«- 
.tures^ 


It la partibilarly tvil*ftpt9#t0;Kofftea;' hsxt ||| atniD^ ifaet 
Are Jed ««A itevUh plmiAttRew . 

OtMiikMiA^ve beM to eespecliAg tWiA plants that 

aeveral bqiitft ilf e^^^aiitagei^ tvhilc 

olhei^^aveeAde^yoti^e^to de{|i«cfate il« This difi^rencr 
ofvphiion fespeet^ti^ a /plant of real utility Jias ari|eo feook 
tKo authors wWbave foen^Qedit ofij^tmgitsbotaak: name: 
lienee vouie^hjsve c^nfoum^^vith il^die gmat» Mium 
pertmn ^ ; l>th^ with tlie vd|j)fmeiTnet» iiordenm fnafo/e, whieb 
has no relatfo$^to it» and is one of the very nuenreroos plantil 
injurious to meuclhws^ 

i repeati .l!£i||,the rfaiior is the best basis of a na« 
tnnil ilseadoay and that> when cultivateil alone, i|^ makes 
an^exceKirat.^stufe* It is nnie^f ^lie best of the family 
of . grasses, a» any oifeinay ^luKly be csovinced by obser- 
vation. It n^y be known any where by its slender stalk, 
risingnbove the other grasses, and terminating in panicles a 
little pooping, 
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$/. Thomases and Gn^i* Jfo^iiub. 

The Winter Course of Lecture|jy^t these adjoining Hos- 
pitulA will cojnmeiice as osual on wSc t^stof October,* viz, 

^ ? M St. , 

^ Anatomy and the operadona of .^rgery, by Mr. A. 
Co^cr, aj^d.hfr."l^«rj^ Cliue. Prin^pim and practice of 
surgery, by jWt, A* Cooper. 

,y . ^ 

A.,.,,. ^ , . . 4tG,i>f's, , 

. erA<ai^^f lued'jviD^ii. by Pr..Baljingtd« ajul Dt, Carry, 
Chrmistiy, by Dr^lSabington, Dr. Murcet, and I\tr. Allen. 
' E7<fperinjetitaf philsiw^byi by Mr, Alleii.^ of iTiAdi- 


[DAjte^M a^oa, by Dr, Qurry and Dr. Chol^neloy* 


,^Iwifejy of women and children, . by^JPr* 

Hai|ihiph^J .PUyd or Uiu> of the.. ut^imal^^^ctf.cou||||^g. 


^^^trpeture and flisear^p 


TChfse sev^raT[^e(rtjp<^ nre so ati^i^^^ that |iq 
lijjfo of them in|i^(^re in thp Hours of a^tei^idplif^e ; ^d« V)tM 
, lecUiF^ ^-Wfia^nmy, and thosb^iom tlie principle^ and 
practice of given at the .Theatre, St.. Thcirna#^# 

j^,t,itospifAl a^Ottii^, the whole is Aa'culated to form a com* 
, plete coori^ idT medical and cbirurgical instructions. 
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OCTOBWR, 1«12* 

• ARTICLE L ; 

0)1 the Ekctrk Column, and Jerial Elect^dscope* By 3, A. 

l)z Luc, £aj. F. li S. 

To militm Nicholson, Esq. 

SlBf 

1. TF N ray last paptt*, published in your No. J4g, after luiv- 
JL ing shown, that Dr.'MXYCOCK had very ably refiited 
the natural philosdpbeff, who thought that the galvanic rjjtcls 
depended on tlic electriml energies of the particlw mat^ } 
and proved, that it w'as produced By th^ notion, on efch other, 
of two proper metals ; 1 was obliged la, disaent frotti ^irn bn Xwo poin^ oa 
two points : 1. that the efcrtrira/rxci/fltw)«|rodoqed 
metals did not exi.st during their contact, bot only at the instant 
they were separated — 2. that tlie galvanic q^aralus cktr only cock, 
be excited by a decoTriposahU fluid, which is always decomposed 
when the apparatus acts. But I opposed to these two ptoposi-HU irnom 
tions ray exporifticnla related in your for jBne abfl Au- ^‘**^ ^**^'’* 

gust. ISIO, which dcraonstrail^, mit galvanjc pile the 

chemical effects are indcpendcrif' of the cause of the 

; the former being only produced When the electri4^ flmd 
pervades a pile,, in which a,^quid acts on the metals to. cotntodi 
them. 1 have explained, ai^o, in the same paper, how these - 
Vot. XXXIir, No. 152 .— October, 1812. O cx- 
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rxpn inien^ led me tolhc discovery of an electric apparatus, 
uliii h, wltJioiit ^ny fiirptiU, iJilci composed only of alternate 
''..irK platv^, tiiid equal pieces of Dutch gtU paper, produces 
stron^?/rf /ric, but nathemiial effects. 

2. My paper, Sir, in your Journal for October, 1810*, con* 

tains the doiicriplion of a senall apparatus of this kind, which, 
in oid'^r to cli««tiiiguiiih it froin the pi/e, 1 have named 

electric column, Jt is really a sponianeous electric viaihinc, the 
power of vvh cli can be inrreabod witlioui limits, by increasing 
the nnnib(M' ot the «;iC)Ups : it is lasting ; for I have still the lirst 
/«/«?/;//, (that repiiscnied in ihc7?^>«ref ) wjiich I constructed 
five years nf?.o. preM-rving still its power : and indeed there is no 
rr.ison why it should loic ir, as there is no liquiil to aflect the 
sncluh ; for tc reqiiire.s only that the papers should ^ possess the 
small degiv'o^of vioisitnc ai the surrounding air. 

3. As to the increase of pow'cr of this natural electric ma* 

i hine by increasing the numhtr of the groups, a very ingenious 
and well-l^oown experimental philosopher, Mr. W. Allen, 
lias carried U to such a dfgiec to pro:!iv’c very remarkable 
viTccif. Ills apparatus consists of ten columns, each containing 
1 (KX) groups of and pf//uT, fuimiiig together a 

sciies ot to, OCX) groups : but they are of a small size, so as to 
be enclosed in glas^ tubes j a circumstance, the effect of wiiicli 
shall be seen. The following are I lie phenomena observed 
by Mr. Allen, w’hicli confirm some points which 1 have stated. 

i. J laving tried to a coated jar, the charge arrived 

<;omeii{iies to such a degree, as to gi\e a shock up to the elbows ; 
but .It other times ir could ^tever arrive al that point. This cir- 
ciini^iance is owitig to y^at 1 had observed of the influence of 
tlie electrical state of thc ntr. 


I>i(l rmi do- 2. NotwilhatamVing such <?/t'c7nc powei^, Mr. Allen did not 


wu- perceive any production gasses la glass tile^ with water, 
made to connect the extremities of these columns. 


r.trcvt of hizr apparatus shows also what 1 had found with respect 

sji.MinmDrr of to the size o( 'j^lie plalcs •, that the she wus indiflerent to the in* 
plates. tensity oi ilic ulfittiale effect i bat that the larger they were, 

the sooner that effect was prodiiccd. The plates of Mr. Ailcu 
being small, many minutes were required to charge his jar. 


Vol. .\x\ii,. p. Vfi. 


1 II*. pi. i-i. 
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4. I come now, Sir» to my exi>enmenis cotiiaiied in your Mr. I)»» laic ® 

Jcuriinl for October, 1810, a half llio size of ihc 

original; of theii|j^alus to whioli 1, shall refer them, but only 
in their pans concerning Dr. M.iycoek*s fty!>tem. tBcse ex- 
periments, beside the Ciectrosiopes at Ate ends of the ctAumrii^ 
there is one in the muUilg, 1 sltallj^Bll A, that connected with 
the end *, B, that at the utgiiliife\ and C» an Electroscope 

placed :it tiu* mhldte point : but by taking oif the wire 4» it may 
be made to communicate witli any pact of the column^ tlic 
e/ft/; iV slate ol winch is wanted to be known j and this by 
means of an insniaU'd wire, so soil as to be fiaslly bent, aiul 
thus made to conned, by one end, with the electroscope C, and 
by the other, with the part of th^ column the elevlricdt uoie "of 
which is wantcJ to be known. 

5. Ihobo experiments, which begin at p. 88 ,iaf the same 

nun'iber of your Journal, referring to some tai»lk 4 gireti in the 
conclusion of my preceding paper^^*, I thiiik beiiev, for an im- 
inedlaie rcfcrencv,*lo copy them here, with this previous expla- 
nniiun, tliat in all of them, A indicates the end, and 

ibe^iegainfe. ^ 


Tahle I. 

Jnrulaled Column, 


Table If. 

• 

B incoinmunit atian 
with tnc ground. 
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6. 1 come now to (he experiments/ Experilnent ^ is thus Keperiments 
related in p, 83 of your Journaf abovc quoted. ** At ibe rime 

when (on account of the elutrical state of tbeeiV) there are t'i'r 
** simple and equal divergences in the electroscopes at the extre- cotuinn. 

♦ Vol. xw'i, p, «C5, 

G3 


fniiies 
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mities o(||the celumn, then po 5 iS$i^ A» and negative at <6 ; 
there i8no(/»;£r^(>;^eiiithe eit:ctroil$p^C ; k is a neutral 
[>oint4 and is expressed by Gin tablb If, at the same 
timefany^^nt of the co/i^m a, at a dUj^ce from Use point 
on the or^posidye side, proportional to one of 

** the terms of table I, be tried by the insulated wire, the di- 
^ vergence j^roduced is, as exactly as can be expected in such 
experiments, correspondent to that expressed in the table, 
with its sign either — or 4 -.** 

7. In Etep. 8 are seen tho^two different cases expressed in 
TABLES n and III, obseired also by means of the insulated wire, 
I'he case of table II is produced by placing the end«£, or ne» 
gotive, in coraniunication with the ground. In this case, the 
electrometer at the middle point C, Which, in the preceding 
case, was netftral, has a positive divergence, equal to that before 
observed at ifie extremity A, where it is now double. There 
is no veutrnl point perceptible,, but close to the end B, whence 
tlic pnsUivr is increasing towards A, at^the rate expressed 
by TABLE IL If the communication with the ground be in- 
versely placed at A, or the positive extremity, which is the case 
of TABLdlll ; thou the ooly point found neutral in the column 
is close to that end A ; anilhi nee the negative state is increasing 
up to R, where it is become nearly double j and at the middle 
point C, the ^ergcnco, now become negative, is equal to what 
it is-^at the extVemity B, when the column is insulated. 


'j'lic ofirrt* 9 - If Pr, Maycock J)ad known these cxpeiiiT)eul|^in which 
pioihuHtI clccU’oipopcs indicate, to the eye, the motions of the 

tat* arc iu cojb could not have i^ersisted in his 

^ opinidh, that the mcUtl^o not produce their electrical effects 

while in contact, and ^y at the instant tqey arc separated •, for 
they were not separated an instant durin^^thc course of these 
experimenu. Besides, I am induced to think, that Dr. May- 
cock did not even know yet the existence of that new instru- 


ment, the clccirlc column 3 or at least hzid not had the oppor- 
tunity of sesVjg any 3 for each column, of wdiatever number of 
groups it is cocn|iosed, which cunstaiuly remain in contact, pro- 
duces e/cc^ua/ ctlects at its exircmitiep, in proportion to Uui 
number of groups, 

9 * i)r. Maycock, not having read my papers, might say,, that 
4 t. t.,uw appl.^a fiis system only to the ‘galvanic pile j but bad he 

► ■ ' kuowa 
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known 


rectly^iC§ the gatvumc pi/e; and that. 1 found the same grada- 
tion of plus and of .nnnks, from the middle f^l> in the 
column. Only these operations can;«ot*be so long continued on 
the pi 7 e> because its clectHcal signs |rc diminishing in propor- 
tion to the crojioR of the surface cf the metals, Dr. May<9 
cock could not be informed of these electrical phaepomna^* of 
the ga/na/itc pi/t* ; because, as it appears, he has not used itj 
and his galvanic observations have been only on the galvanic 
apparatus of trouglu^ which^ as I sbal^thow in A future paper^ ditTf rcntly. 
basdeccl^ him. 

10 . I now come to dais of experiments, which, U 

seems, are:t)st> unknown^tb fit, Maycock ^ for, had he read of the cirtMiiur 
them, he would have found evident proof's of a tradulion of the 
electnc ftaia, when the extremities of the column^ or of the in me pile. 
pile, are connected together. ‘ These experiibents consist in pro- 
ducing the connexion of the extremities by di(fereti| bodies, and 
observing their efiects on the gold leaf electrosco^. It has 
been seen, in the above experiments, that, when ti£ exilr^mities 
of the column are unconnected, tliere is an accumula^n of the 
electric fluid at the extremity A, wlicrc the gold leaves diverge 
as positive, and a deficiency at the extremity B, where thtj^ di- 
verge negatively, if a good conductor be appljid to produce 
the communication between the extremities, ^tne gold leaves 
fall on hii||h sides : if it be a perfect nonconductor, their diver-- 
genet is not altered : but if an imperfect conducf^^ be applied, 
they fall, in proportion to the condi^ftingiviQXjXXy of thabody. 

11 . These experiments begin at p^l of the same iiimtwT Glass n qi.iief 
of your Journal. 1 made them for tlS purpose of ascertaining 1 
avery essential poiiJl in electricity, that of the best injMiWiaw Nation" 

of all our electrical apparatuses 3 having found, that the want 

of a complete insulation may lead to errour. Glass is the ool^ : 

body used, on account of its solidity, for pillars'" in all these ^ * 

apparatuses 3 and it has, in this respect, the es||^tial property 

not to be permeable to the electricui l : bat It i« 9 perfect 

nonconductor 3 the electric fluid moves, though slQwly, along ^ 

its wface, and to prevent it, it is necessary to cover it with 

some insuUdmg varniih These experiments, therefore, 1 

made first, in order to find out which were the best epnductors •, 

next. 
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aerfai. column akd aerial electroscope. 


t^a 



to cover flasf ; and 
cii^ductifi» faculty of 


Condiirtnrs 
and TirMicon- 
diK’lors. 


Thr experi- 
piuiits piuvi* a 


next, wliat Jiras the best insulating \ 
in their course I ascertained the aifi 
various Jodies. 

12. ThC'^i^ral results of these experiments were that with 
respect to the lest conductorSy the glnss tubes with u^ater and 
proper wire||, when no ihemicol M-ci is produced in them, are 
sensibly as good conductors os metals. As to the insulating 
faculty, I iound, that seniirig itaXy in which no spirit of wine 
is added to make it softer, being laid on glass rods sufficiently 
heated to melt it, i.s iMjual to ftie best other varnish j for when 
placed on the extremities of the to/z/ww, with the precautions 
1 have indicated (the want of w'hich produce very robsarkable 
phjenomena) these rods do not affect the divergence of the gold 
leaves. Lastly, I have given many details of my experiments 
on intertnediaje bodies, showing that, in proportion to their con- 
ducting faculty y each j)roduces a determined degree of diminution 
in the divergence of tlie^Wd leaves. 

13. The whole of these experiments affords such proofs of a 

riiriiiation of circulation of tlie eicctru Jliild in the column when its extremi- 
tJit ffuid. connected together, and consequently of its motion, that, 

if Dr. Maycock had known them, he could not have had any 
doubt of these elTucts. Tfce circulation is in consequence of an 
accumulation constantly tending to be produced on the positive 
extremity, expense of the other. This tendency con- 

tinues, though the extremities are connected together j but the 
c/t‘r/77ry7w id cannot accumulate on ! lie positive, wl>fle a ^ood 
ro«dwr/or can Transmit it instantly to the j whence it 

also instantly returns to l4)c positive, by the property of tlie 
column. But if the intermediate body be an imperfect conductor, 
the lirculation is lessened, and some, electrical signs remain at 
the extremities. " 

The electrical J-1. There is another set of my experiments, which might 
have made Dr. Maycock doubt of the very gro«jnd of his sys- 
tem. He has imagined a certain property producing the elec* 
/rica/ effecls jr^fiiich, I suppose, as that of the ; which, 

in consequence, ought to act suddenly. If this were the case, 
when a communication with thegrowwd ha.s changed the diver* 
genccs of iho gold leaves, that C(jmmnnicalion being removed, 
the same divergences ought to be suddenly restored j but it is 
far otherwise, as may be seen in Exp. 4, 5, 6; of the same paper. 
. . llicre 
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There is some sort ofi^Bg^ment to the moilon the electric But progress 
fluid along the co/j|^^^pS(bibly causec^by a reluctance in the 
zinc plates to pnA with the superior quantity of electric fluid 
they must possess when united with cop^^f^ to^produce 
iheir electrical equlHbitnn, The * consequence is: that, 
after having observed the dlvergc'ice of \\\q gold Uaves in both 
electrometers^ if one of the extremities of the coTumn be made 
to communicate with the grouJid ; by which the gold leaves fall 
"on this side, and they diverge more on tite other side; it rcquiies 
a long time, in some caties many fronts, fur the same fiive7gefices 
to be restored. 

15. 'I^ere is an entertaining experiment, which may lend to S milaritv W- 
some discovery rcspecVing the physiology of vegetalles. Each 
of the elect/onieters of the column may be made to imilale the Uimn. aivl tluit 
sensitive plant (mimosa Simdliva :J {ox t as the tow /nc/ of 
of the extremities of the cpluinri produces the]^h// of {.ha gold 
leaves on this sidj, which rise sloudy j the contact of the ayw- 
sitive plant niak^ its leavcsyh//, and they also x'm^shiviy. This 
analogy of slow effects, pointing out some general analogy 
between their causes, must render us caul ions not to assigti 
hastily to some vague propcity the elfects that we may follow 
distinctly in their process, such as titose of the elechic column j 
for they may lead us, in lime, to the discowry at causes, in 
those phsenomena which now appear the mo-il pb^ciire. 

iC. The Ild part. Sir, of the same paper in }(iur 
concerilil the electric column in its phicnonicna ns an aaiul vlef cul.uiim influ- 
iioscoptt and contains the observations which i hn l already 

, . , , . r, , . , .. . 1 ' fxtern.il cause. 

made with that instrument. Ihyj class ot exj)eiiments icinles 
to the opinion of Dr. Maycock, forasmuch as they pit)\e, not 
only a constant motion o{ \\\fi dat tic fluid in the column, but 
that some externil cause influences much the raphlily of its 
motions-, an object the exphiuntion of which 1 lind postponed. 

17- These changes are ‘'Cen, when the exitemilies id the As^iovn ^by 
co/ttmw are not made to communicate iminodhlely Wuli each 
others but only by the alternate of SK^ody suspzuidc-i • 

between (hem, taking some electric fluid fioio the imiUve 
side, and bringing it back to the negative. Now, the more 
rapid is the motion of the electik fluid in the cohtutv, the more 
tiumcrous are the slrikings in a time-, and the d.fllrcnco 


i 



A^jRIAt COLVIf^ AMP AEBUL lXECTaO»OaP«* 


h very cons^frabbf in difiercnt da]{j^<^a|^,diirercat part3 of 
same day. ^ t .’ff - 

This instru- > When I first observed that phsBDomcnbn, it pointed ont to 
jncnt iriade jijt* a n^w and very interesting object of study: but, according 
fcctly, ^ of observations ^vhich 1 then formed, I was obliged to 

make many additions to my column, which required niu^lL 
time: but the first description which I had given of that appa* 
ratus ill a paper to the Royal Society, and of its purpose, made 
it partly known. 

and Imitatedby ^ 9 * accidental communication to the public was a 
Mr. I'ortiter. lucky circumstance ; for before I could have lime to do it my^ 
self tlirougli your Journal, a very ingenious cxpei imenlfd phdo- 
' sopher, Mr. Fow/er, ^ot knowing it precisely, imitated 

it in a curious mauner : he^^Sarmed two columns, containing 107 
gethcr 1 500 groups of zinc and silvered paper, of the small size 
of my first column, and having placed them horizontally, he 
connected with each extremity a small Icil, and suspended be- 
tween them, and very near them, a small brass ball, held by a 
silk thread. ‘^When the appaiaius was ready, he heard it chime, 
W'ith a sort of buzzing noise on account of the rapidity of the 
motion of the ball. 

Defect of his 20. Tills apparatus had, been mentioned in Mr. Tillocb’s 
apparuius. phil. Magazine, and having seen there its description, I spok^ 
of it in the same paper of your Journal, p. 103. J5ut since 
that time, havmg had the pleasure of making personal acquainU 
ance with Mr. Forster, and corresponding wiih him, he ha 9 
communicated to me, from time to time, his observations of 
tills kind of acroscopc, which, though in a different mannci;, 
indicates also changes i« the c/ec/ricaZ state of the air: for^ 
after having chimed for some time, it stops totally, then begina 
again, and stops ; sometimes it chimes for {(foment, between 
long imervals of silence. This is a very curious phaenomenon, 
but there is a want of intermediary terms between the cessation 
an.d return of motion. These inequalities are occasioned by 
tile insulation the little bail, it being suspended by a silk 
thread. Having tried what would bo effect of a greater 
distance between the bells, 1 found that il stopped the motipn . 
of the little ball, and I soon judged what was the cause of. tb^ 
cessation. When there is more distance, the little ball tending 
sensibly as much to the positive as to the negative bell, the di^ 

fereoct 
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ference between tlies^jfipincies is not sufficient |o surmount 
iu weighty and it r^alni^ithout motion^, but when it is very 
near each bell, a veiy small difference of aitraciiot^ on one 
side can make it ufiovo towards it, whence, it is<ii^lsed. 'I’ho 
difference, however, between these attractions may be so small, 
that the little ball remains undetermined, even ai that small 
distance, though the column has a sensible action. 

21. My plan had been different from the beginning, andTi;'** dtd luu 
thus free from that impediment: it was to obtain a separate 
etecirayncicT, formed of a long braift rod with a large ball at the 

bottom, and lo su pend at the top, by a conduct ing thread, a 
small rtfbtnllic hall. This small apparatus being jjonnected by 
its upper part with one side of the the little b:dl was lo 

diverge ; awd I intended lo have Another largo ball in commu- 
nication either with the other side of the joolamn, or 
with the ground, against which the little pendulum should 
strike, fall, and ri.^ again. This apparatus is represented in 
‘the figure annexed to my paper in your Journal dor October, 

1810. In the same paper, I explained all the difficulties which 
J encountered, before I could prevent the little ball of the 
pendulum from sticking to the large ball. At last, huvvevci, 

I succeeded by the means expressetl^in the figure j and having 
ifetermined the distance of the second large /a//, nl which the 
pendulum should never cease to strike it by the i^allcsi power 
of the column, the purpose of the apparatus became to count 
the numlyer of the slrikings in a ifivcn lime ; which w'as the 
precise indication that I had desired to obtain of the smallest 
changes happening in the power of fchc<:o/w?/i77. 

22. This apparatus was ready for observation in the begin- o’ '^rvntion^ 
ning of April, 1810^ and in the remaining part of the 

paper I related the {m.x*nomena, which it exhibited during this 
month and the following month of May. The tables of these 
observations are composed of five columns : the first indicates 
the da^s and parth of the days in which the ob‘?eivatioin were 
made. The second, the points at which the ^orncUr stood. 

The third, the points %f the i/icrmomeler in the room, llie 
fourth that of my hygtomcler^'. The fifth, the numl cr of 
4 trikhig$ of the pendulum in determined times^ 23. By 

Tim ioiCruinent has been takenupbya very ingenious H.uiovcrian 

gentlciuaa 
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The pheno- 23. By comparing the last columK ^itb all the others^ in the 
cfToii above-meniiontd, it may be 6e^» tl^at there ig no con- 

tric state of *'®***’'' 4?^ the WWW /er of sinkings with either the larome^r, 
tlicatmoipherc the ihermovrMtr, or {hchygrornetef, and only with the different 
" days and parts of the day. Which circumstance confirmed 

me in llie idea, tiiat it was only the different electrical states of 
tile surrounding air, that produced these changes in the power 
of the iolimn-, however obscure was still this connexion^ for 
the reasons which I explained. 

Tlic inquiry 24. This ji a new and very interesting subject of experiment 
5’. till and even natural philosophy, and in publishing it in this its 

infancy, 1 ^d the hope that it might lead some attentive ob« 
server to follow it up. hope has been realized, when I 

have seen in year JouSHI, that Mr. T. Forster has under- 
taken that investigation ; particulaily as I know his talents, 
being, since that time, personally acquainted with him. 

25. I shall only mention farther, that I have made a new 
tu8. step in thist pursuit. Knowing by my former experiments, 

that, though the size of the plaics is indifferent to the final 
simple divergence of the gu/d leaf electrometers at the extremi- 
ties of the column, it is not the same when, one of them sHrih* 
ing the side, they arc reduced to the electrical state of the 
ground 3 for they rm* faster and strike again, when the p/arfs 
are larger. .Applying, therefore, this result of my former 
experiments (o the motion of a pendulum, 1 have constructed 
a column, which, in two connected parts, contains 1300 
groups, formed of xi/zc plates inch square, and equal pieces 
of Dutch gilt paper. Thistcoh^ww moves a pe?idulum consist* 
mg of a gilt pith loll the size of a pea, suspended like the 
other by a conducting thre.id, and placed in the same apparatus, 
which prevents its sticking when it strikes tbc large ball. This 
pendulum, guarded against the agitation of the air by a glass 
case, moves between the two same large balls, being near one 
inch distant from each other, and it has not ceased to strike 

gentleman, residing .at present at Ciimbcrlanl Lodge, near Windsor ; 
Mr. Hausemann, lie has succeeded in every point, and is resolved, from 
its utility, to construct it for the experimental philosophers who shall 
d(\nreit. 


during 



AEtlUL COLUMN AKD AEKIAI rLECl'UOSCOPE. 


during already two years^^Wt it has been constriictJb : but tJ»e 
frequency of its af*o very viitioiis ; for 1 have ob- 

served at limes forty-five in a minute 3 but passing other 
times by all the intermediate numbers to hfilltfly one. 

2t>. In this state I mui^t leave this pursuit, on aicount of iny ATr.B M For- 
age 3 but 1 have learnt, >Ailli gicat plcasuie, ^bat Mi. B. M. 

Forster is employed in construr ting also a with apparatuii. 

plates and a pvmluUm ; and that hi-* neidiew, Mr. "i'. 

Forster takes great notice of the connexions of this pliaenomena 
with various circumstances in the appeal ances of the air, and 
with diseases. Tliis, in time, may lead to some iiseiul dis- 
covery, both for science and for society. 

27 . This new clKtrical phxnoir«|^n, so connected uiih t!io 

state of the? flir which surrounds iH, cannot but interest many 
natural pliilosopliers, were it only wllh ichpcct tojineioorologv : 
it is a new /Z/rtY/fZ loading in the ma/e at musphctic 

mena, provided it •is not associated with gratuitous hypotiwses. 

This, Sir, has been the oliject of the llld part ofcmy j>aper on 
the elcLtric column^ containod in your No 121 , for December, 

1810} in which part I have given an ab'.tr.ict ot some oilier 
threads obtained in the atmo^phene phaenomena, considered 
^olh in themselves, and in their reffuion w^iih those exhibited 
by the spfinlaneous appearances and cli'^appearanrcs of the 
electric Jluid i especially in the great ph.TiiomcnJn vi iighlning 
and fhunder. Mr. Hauscmanii, c;f whom I have spoken above 

in a note, having had the opportunity of observing the different ^\so^oh- 
motions of my pendulum, and persuaded that they n^ist have serving with 
some connection with tlie utmo^jj^cric plj.Tnomena, has con- 
structed the same apparatus with large plates, and begun regular 
observations. 

28. I stop here on this interesting .subject, liavi/ig, I think, 
recalled it suflficienlly to show, that Dr. Maycoc k bad not 
embraced, or considered with attention, all the bianches of ex- 
perimental philosophy connected with the determination of the 
nature :mdfunctlons oi a influencing almost all the atmo- 
spheric pbsnomena. ^ But in a future paper 1 shall treat of 
another part of the same subject, by coming to the idea Dr. 

Mayccck has conceived of the effect of frution, to produce 

electrical 
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electrical effects ; which will give moan opportunitj of exaiDkl^ 
i»g his system under a* different point df vieF/. 

1 have tlie honour to be> 

. Sir, , 

Your obedient, humble Servant, 

J. A. DE LUC. 

JJ’l.n dsor, August the 27th, 1812 . 


ir. 

Ffffct of thffiAt traction leiH/^ecn the Weights and the Pendulum 
on (he going <f ClocJti^f In a Letter from Mr, Thomas 
Keid. 

To W, Nicholson, Esq, 

Edinlurgh, \ fit h Aug, 1812 . 

Sir, .. 


having bcon much engaged with astronomical 
fccied by at- ' ^ clocks, which require a great deal ot’aUcnlion, to 5 ce that 
iractun. jj|.g jq perform, andHo keep as near to lime as it is possi* 

bio from the nature of things to hiing them; it will perhaps be^ 
thought strange to ^ay, tlial aiirjeiion comes in for a share in 
those obstacles, which stand way of good timekeepidg. 

TJiis is wdial has never been even hinted at before ; if it has, I 
cou!l-ss it is new to me. We have heard of clock pendulums 
disturbing one another, wlicro clocks were set agoing on tho 
snmc board, and where the pendulums were not sufficiently 
fixed, but this arose from a very different cause. 

A six-\r.-r k«i Having fitted up a dock in every respect particularly good, 
npioiu 'ni.ul and unexceptionable both in the plan and the execution of it, 
which, by express order, was made to go about one month Of 
SIX weeks, the scnpemcr.t of it made after the principle 8Ug<* 
gested by Mudge as far back as the year 17G3, and which he 
afterwards introduced or used in liis timekeepers. This clock, 
from the nature of the scapement, and from that of its p?vo& 
being so independent of oil, at almost all of the holes, 
from these ciicumstanccs, expected to keep the arc of the vifara* 
tibnof the pendulum as nearly constant as possible; hot after 
. . kcqjing 
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keepng this arc periectl^^^ above two weeks, it ^rptised me, 

and even mortified me not a Kttle, to find no con^ncy in the Bei^n to dimi. 

arc even here^ not^vuhstand1ng very sanguine hopes had been yn^ration in 

entertained of it. One morning it was observed to liJvc come ilueewecki, 

in a little, which afterward it did gradually more and more for 

some time, from a maximum to a minimum, and vice versa, and after a 

until it had regained its original extent of arc, which it kept on, 

till the same circumstances came again in the way to disturb it. 

Although 1 saw tins, and was in some degree convinced, that 
this must be owing to the attraction of the weigt^for the pen- tIiIr presumed 
dulum ; yet I would not rest altogether satisfiedwilhout again |J| arise ^om 
examining the clock, lest something might be there, which iractUiKth*^" 
tended to give rise to this inegaaljy of the areSf the pendu- pcuduluqpu 
lum’s vibration. But on examinalBi, there was evidently no 
cause, that could in the smallest degree be suspected, for this. 

In constructing the clock, attraction was suggested by a very 
ingenious friend, on an idea taken from the experiments that ^and 

had been made Mr. CavendiJi : and accordingly the barrel K»ardeiJ 
was so contrived, as to throw the weight, when if catne as low u^^cffectually. 
down as the pendulum ball, the farthest then possible from it. 

The weight is about 2/]b . ; and the pendulum, which is a mer- 
curial one, has about lOlb. of mer{|ury in a glass jar or hollow 
cylinder. In order to be more convinced in this matter, the 
clock was again wound up, and during the time of tlic fu st ten 
daya or a fortnight it kept the arc of vibration constantly the 
fame, and its rate of time" was somewhat less than +0‘1^ 
per diem ; when the weight had got down, and pailly opposite 
to the cylinder of mercury, the arc of vibration began to ceme 
in, and the clock gained in the mean time from less to iiiorr^, 
even to five seconds in one of those days ; when the weight had 
got below the pendulum or cylinder of merrury, the former 
arc of vibration was regained, and its rale of time also. The 
extent of the arc of vibration is about one degree eleven 
minutes on each side the point of rest, of this it lost about six 
minutes when at its least extent. 

.There was another clock observed, w’hicli goes a month, has Anoilipr dock 
somewhat of the common scapement to it, and a cginpensation 
pendulum of Ward’s form, which I think is a very excellent m-r. 
one. The arc of vibration is about three degrees six minutes 
on each sido the point of rest, the weight of the pendulum ball 

about 
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about J 2lb. / and that of ihe going weight 28lb. From the forci- 
ble bvvingjr motion of this pendulum, it ‘was thought, that 
attraction would scafcely have any influence lieFfe; however, 
the weight, wliOn opposite to the pendulum ball, brought the 
arc of vibration graduail} in to three degrees ; but on the weight 
lea^ng or getting below the perululimi ball, the former arc of 
three degrees six minutes was regained. 

Tile 10 are few clock-makers, who may not in the course of 
their experience have had a great deal of trouble with old 
Month clocks month clocks, much vexation and running after them, on 
iroubli;s(»ine, fheir .Stopping , and this apparently from causes inex- 

even jiioppimr, plica ble and undiscovcrable ; and with the greatest difficulty^ 
after taking them into ihcij hands, could they sometimes be 
made to go. Clock-makcra, who may know the principles of 
their business tolerably well, and wlio would And no difficulty 
in making a common eight-day clock to go and perform its 
office easily, lia\e often been nnicli put to it by month clocks. 
They in general have very heavy vveiglils, perhaps thirty pounds 
to the going part, and more than that to the striking part; the 
pendulum balls are very light, little more than one pound 
wcighi^, if even this, and withal have very short arcs of vibra- 
tion. These circumstances lead me to suspect, that attraction 
had had a great hand in the stopping of these clocks ; and had 
this been kiiow'n then, we should have found the stopping 


csiuse;- 


gonerally to have taken place about the lime when the weights 
had got down, and ncaily opposlielo the pendulum ball; which 
is lully conrirnK’d by my examining some old and weil-expe- 
lienced clock-niaker.s on this part ot the subject, who said, that 
this actually was the ca^c, *that they always suspected among 
(/ihcr causes of stopping, that the weights might have touched 
the pendiikun, and this they very frequently examined, to see if 
iheie was sufficient IVeedom for the w'ciglus to pass the pendu- 
lum ball without touching it, never dreaming of such a thing 
as attraction being there j but this of the w'eights being oppo- 
. site to the peuduluin would not be much noticed, from no sus- 
picion being attached to them, but that of merely touching the 

Thirty hour influence of attraction (which now 

clocks have iiiust be admitted) takes place in those clocks which have heavy 
over oflfen it must take place, though in a less degree, in those 

docks which go eight days ; and, w'ere it not for the trouble of 

daily 
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daily winding up^ a thirty-hour clock would, on ihii account of 
attraction, ai well ^ for many other good| reasons^ the most 
preferable of any, 

I am. Sir, 

Your most obedient Servant, ^ 

T. REID. 


III. 

Essay on the apparent Figure of Stars and luminous Oh- ^ 
jecis, seen at a very great Bistqfiee, and under a very small 
Diameter, liy Mr, J. H. HassEkfuatz’^. 


I N the year 180(3, 1 laid before the physical and mathematical I'hxfiomena of 
class of the Institute several observations on the phaenomcna 
of vision through, small apei tines j and from them 1 have cx- ture». 
tracted the following, on the apparent figure of stars, which ^ 
are here brought together in one paper. 

If we look with the naked eye at a very remote J.umi- J'nminou# 
nous object j a star, a planet, a let'll, a camllf*, or even a 


objei IS seen at 
a (iisiance. 


house on fire 5 wc perceive, that these bodies are surrounded 
with rays of light, having particular directions 3 and that these 
rays prevent our disiinguishiGg and ascertaining the figure of 
the object. 

The number of these rays differs to diQerent eyes : but two "fhc from 
rays, AB, AC, pi. II, fig. 1 , in tlig dircctioii of the c*jcs, are 
pretty generally observed ; as al'^o a third, AD, perpendicular to 
them. Some distinguish a fourth ray, AE, which is a prolon- 
gation of AD : others see a fifth, AF, fig. 2 : and in certain 
circumstances the spectator observes six or eight, fig. 3 . 

When the luminous body is so near the spectator, that he can 3'lie rom- 
approach it, he may see this phaenonaenon commence and in- 
crease. of tlui piiaeuo- 

On receding from a candle to the distance of distinct vision, 

Its figure is commonly that of a spear head, fig. 4. On receding 


scribed. 


* Ann. de Chim. vol. Izxii, p. S, 


farther. 
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l.ummous ob- 
jects seen 
through a 
trHJiHp'ircnt 
ttubstcince. 


Star i^ocn 
through a tc> 
itfscopc. 


farther, itydicneusions are changed^ and the fiame appeal^ 
broader, a^t fig. 5. on«retirit)g fart her, it assumes 

the figure of a lozenP'> as at fig. 6 ; and at a greats distance it 
begins taekhibifeross rays. 

'l^ho distance at whicll these cross rays begin to appear, is 
dififitent with diflerent people. I have always observed them, 
■when I was iwonty-five or thirty yards from a candle, and when 
consequently its flame was seen under an angle of one or two 
minutes. Some distinguish these mys at a shorter distance ; 
others do not begin to perceive them till tliey arc much farther 
off*. 

The length of the rays issuing from the stars is so much tba 
greater, in proportion to the^brightness, and to the darkness 
of (he night. The kinimoQS rays of candles, torches, and 
bodies on fire, diminish in length in proportion to the intensity 
of their light j but we see those of the stars increase from the 
time of twilight, when (hey begin to be perceptible, to tho 
lime when (he night is very dark. 

If we loo^ through a body of clear water, or any transparent 
substance, at a star or bright light, that would appear to give 
out long luminous rays to the naked eyej we shall perceive, 
(hat life length of their ra^s diminishes, in proportion as the 
thickness of ihc bof.y of water, or transparent substance, 
through which iiic v aie coen, is increased. 

A star seen through a telescope, the object glass of which, 
being of large diameter, increases considerably the intensity of 
the light at its fccus, appears to be accompanied with four or 


more luminous rays. JkU if the intensity of the light be di*' 
idinishcd, either by less.' uing the diameter of the object glass, 
intercepting n part of its hght, ctilarging the surfioe of the 
image, or any other method, we find the length of the rays 
gradually diminish, till, the intensity of the light not being suf- 
ficiently great, the layE cease to be perceptible j and then the 


* Is not this appearance of lun inous objects seen at a distance, the 
origin of the figure under which atars are generally represented, 
though we have every re.^suu to believe, that their foqpi is spheroidal? 
Is it not their different appearance to differcut eyes, that has given rise 
to their being represented wStti a different number of rays ? And is it 
ijioi because most people perceive five rays, that they are usually deli- 
Eeared with this number ? 

Star 
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star bas the appearance of a circular disk^ surrounded by a co< 
loured aureola. -v. • ^ \ 

The colouflpd auiv ola, that nccoirip.inieJIthe circular image of Coloured an- 
tlm.stars, when their light is too weak for the .iny** to jbe per- ** 

ceived, is independent ot tlie e.aise that produces this latter 
ph.xnomeuon. It apperus to be jccasioned by ll.c object g^ass 
being more or less iiupeifeclly arhrom.itic ; by the taintnc'-’, of 
the image, which permits the anreoia to be disiingnifilu'd j by 
the inflection of the layof light at the cdges.^jlXthe diaphragm, 
that lessens the object glass j and by several other caflses, on 
which T shrill not attempt to etilaige in this paper. 

A-, the rays that accnni{>aiiy luminous bodies are not per-iViUjofo ph- 
ceived, ntiless the object producing them he seen under a very Jtiagrtified* 
small ai?gle, it follows, that when the diameter of a ]>lanet i» 
increased bf the assistance of a telescope, so a> to be seen under 
an angle of some aiinutes, the rays disappear, and the planet is 
clear and well defiuod. 

In these rays ih(?rc is tins particularity, that their direction 
alwa\s depends oli liiat of ih.c eyes looking at^llie object. ih<‘ r.»ys dc. 
Thus, if, when looking at a distant light, we incline the head, 
as at fig. 7> we shall immediately perceive llie direction of the 
rays change. One oi' tho.se directions is constantly parallel with 
the two eyes, moving with them > and the olliers preserve their 
relative situation with lespect to this. 

Hie rays distinguished round luminou.s objects may be pro- ’j’lic rays pro- 
duced, eitlier by the luminous%ody itself, or by the organ tliai d'>cc«J by tlic 
1. . r . » 1 • • .visual organ. 

discerns them. In the first case, the number and position of 
the rays should be the same to every spectator : but, as the 
number of these rays varies to diftefeiu eyes, and follows the 
direction of (he eyes when these are inclined in looking at the 
object, it follows, that the rays arc produced by tlie organ per- 
ceiving them. 

This truth is farther confirmed by looking at stellate lights Tlif-y arc de- 
through a small aperture; as this immediately destroys the 
and (he luminous bodies appear of smaller dimensions, in this thro((}{ii a 
case their figure is altered only by the inflection of the jjght h-'l*-* 
at the edges of the small aperture ; an inflection < which gene- 
rates aureola round tlie images of lunupous objects. 

Since the rays, that appear to emanate from luminous objects Uow doe*! tha 
seen at a great distance, are produced by the eye that perceives 

Vox.. XXXIII, No. 152.— October, 1612. H them; 
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this appear- ibcin j it Tj^maiD^to ascertain, for the explanation of the phae*' 
^ notnenon^^iow tliis ^pearance,, may be produced, and what 

^part or parts of the^pl^n produce it. 

Rays caused Tt^ ^M clirymal fluid, by which tile cornea is'constantly co* 

mL^fluid af^7' to lh|yperception "of several rays, w'hen, in 


of a diflerent walking the eyes, the wo lids approach the iris : but these rays 
arc essentially different from those help considered, to which 
the name of irradialion has been given. The rays produced by. 
the lachrymal fluj^d are ail perpendicular to the ditection of the 
cyc-1 idl, and are produced only when these nie brought very 
jtear together, 'riiey are seen sometimes at top only, some- 
times at bottom, sometimes both at once^ ; and this according 
Jo the positioji of the eye-lids with respect to the iris : and 
they arc perceived at all (^stances from the luminous objecL 
irracliatioii, on the contrary, is discerned only when the light is 
at a very great distance, and seen under a very small angle. 
The separation of the eye-lids has no influence on this pbaeno- 
menon : it is alw'ays perceived, however wide they are asunder: 
and lastly t'ne rays are seen in four, five, six, or eight direc- 
tions, one of which is alw^ays parallel to the cye-lids. 

Ihe cauae not As the production of this phdcnomenon cannot be ascribed 
in the retina, ' ^ ^ • 

•r aqueous or to th»relma that covers the bottom of the eye, and receives the 

vitreous Im- iniage 5 or to the aqueous and vitteous humours, through which 
the pencil of light passes } we have every reason to believe, that 
it is owing to tlie action of the cornea, or of the crystalline, or 
to the action of botJi conjointly. 

Effect %f the ^The cornea and crystalline, by the nature of the curvature of 
cornea and tJieir surface, refract the divergent rays that arrive at the eye, 
«ry»talli«c. cause them to converg^ to a pariiculnr focus. Now it is 

demonstrable by analysis, and may be verified by experiment, 
as 1 have asceitained, that if the surfaces separating mediums 
be segnients of a sphere, the image produced by the rays ema- 
nating from a 1 u mi nojiu object, and received on a plane perpen- 
dicular to the axis of the pencil i^always a circle: but if the 
E.Tect of M curved suiface, convex toward the least refracting medium, be 
cuwtirc^of a diilereiU osculatory radii, the image is form^ 

refracting sur- of two ellipses, which intersect each other at aix^angle depend* 
face. ing on the position of tMte two radH. If, therefore, the sur- 

faces of the cornea, or oi^be crystalline, be not segments of t 
sphere, this is sufficient to cause the image, formed at the bot« 


Effect of a 
compound 
curvature of a 
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tom of (he eye by the light traversing this organ> toapproach so 
much the more thjjj^form of n« cross, in^oponion k the lumi- 
nous object is more remote from the efil^hd as the two radii, 
generating tlmse snrfhccs* (ftfl’cr more from eacBt othe^^ 

The two ellipsoidal images clecnssari||g each other, ISg. ^are Ellipsoidal 
constantly seen, if a ray of sohr light, the light of a candw at 
a distance, &c. be made to pass through an ellipsoidal len«. 

The same image, too, is observable, if they pass through irregu- 
lar surfaces ; such, for iiistancc, as phials or dli^anters filled with 
water, &c. 

It is extremely difficult <o ascertain with precision the figure Figure of the 
of the surface of the cornea in the living subject. After death coriferdilfi^r 
the cornea becomes flaccid, and undergoes altefations that pro- to ascertain. 
\eni ns from distinguishing acCiir^ly the nature of the sur- 
face it had. Attempts were made to ascertain the figure of the 
eye by freezing it : but the increase of bulk of the fluid by 
congelation so altered it, that it was impossible to form a precise ' 

idea of the naturtjof its curved surftcc. 

On looking at a fresh human cornea, it appears to be of on Apparent irre- 
irregular figure, but this irregularity is occasioned, in great 
measure, by the projection of the tunica conjunctiva over the 
upper part of the cornea. Dr. who paid great attention Petit’s opi- 
to the figure and dimensions of the eye, says, in a paper pub- 
lished among those of the Academy of Sciences, in 172(>, that, 
when the portion of the conjunctive coat advancing upon the 
cornea is dissected off, the latter is commonly round : yet he 
met with the cornea of a negro, that measured .0 5 I'nes FrertHi ■ 

from right to left, and only four tjjom top to bottom. 1 have 
found it hitherto impossible, to obtain accurate data ; all fhy pryi,^i,|y 
ob8er\’ations, however, lead me to believe, that it is not sphe- aplierical. 
rical. 

As the crystalline may easily be separated from flie eye, The crystal- 
physiologists could not fail to^ake (^^seiyations on it. Accord- 
ingly, all who have treated on the organ of sight have been 
ready to describe the figure and composition of the crystalline. 

. Galen considers the crystalline as nq^ being a perfect sphere. Different ac* 
untform throughout its whole extent ; but approaching to a com- of f** 
pressed globe, fig. 9 . ’ ^ 

Rufua of Ephesus thinks, that from its figure it should be 
ealled lenticular. 


H2 


The- 
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Itt figure Variei 

age. 


{ti dimensions. 


Theopliilus nsseilii^ that rhe interior surface of th<5 crjstaU 
line IS less ^jnvex to au gfibe exteripr : ^fig. Fallopius, Zinn, 
and many other arc of tbe same Opinion. 

Vas^jj^ays, lie has ol).servcd tbe cfcvexity equal on both 
NlpirfacefUg. 1 1 . 

lUisscau asscj^ts, that suiface of tbe crystalline next the 
cornea is more convex, than that which is in contact with the 
vitreous humour. 

Pefit, wlio had seen and observed a great number of crystal- 
lines, says he observed some to have the anterior curvature 
greater than the posterior, tig. 12; but that most commonly 
the side toward the cornea had a" radius of curvature greater 
^an that in contact with the vitreous humour, fig. JO. He 
s%s even, that iFe found several subjects, the crystallines to 
have their greatest curvature, one at the anterior surface, the 
other at the posterior ; and that he has met with crystallincf 
both sin faces of which were equal, fig. 11. 

I'liosc anatomists agree in considering th(f two snrfiices of 
the ciystaliinc as two««»scgments of a sphere applied to each 
other, fig. 13. 

- Dr. Thomas Young concludes from observations made on 
bis own eyes, that the anterior surface of the crystalline must 
be a portion of an hypcrboloid/^d the posterior surface a por- 
tion of a paraboloid : but he admits, that his experiments 
would not succeed equally with every eye. 

'Dr. Petit says, he has met with crystnllines, t))c posterior 
(illvexity of which was not sphci ’.cal, butappioachecl the para- 
boloid form. 

All persons, w'ho have made observations on crystallines, 
know that their figuic \aries with age. Tiio-.e of infants are 
small and thick. In some fcctiises the thickness is but little 
less than the. breadth. Those of adults are about twice as 
broad as they are liiick. Tliose of old men grow flatter and 
)|cllo\v. 

I’etit has obseived, that the dimensions of the crystalline are 
not always j)ropoi lional to the age ; anVlhough in general the 
breadth is 9 mil. [.) 54 rmes],and the thickness 4*5 [1*77 lines], 
he has found it frbni 5 tQ||i |l hick [i‘97 3*15/.], and even 9 

[3'54i.]. 


Thus, 
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. Thus, there is not only a want of agreement between anato- It diiTcri great- 
mists respecting the figure of tJiecrystalUj^ ; but whoJiave 
observed it with Vbe greatest care.R Mp i^eiit, hnai^ry grelt 
differences in it ; differdhees that must necessarily afflB vision^ 
and produce in great measure those v||||^‘oi)Sj whichiR^c b<^ 
noticed in the sight of difforenl pefiins by physiologistlibnd 
natural philosphers. , 

Whatever care has been taken to ascertain the figure of the its anl|ilfik>rand 

crystalline, observers hitherto appear to have attempted only 

, ‘ 1 , *‘*‘^‘^* supposed 

to delermme the proportions that exist between the versed sinei to unite in a 

of the curvature of the segments, A B, AC, fig. 14, and the 
length of their chord, DE. No one that I know has endea- 
voured to ascertain, whether the plane of the posterior at^ 
anterior segments were circular j^and wheSicr there existed 
any difference between its diameter from right to left DE, and 
its height GE. This diflercnce appeared to them not suffi- 
ciently perceptible to be measured. 

However, as tlftrc are some crystallines, the horizontal and This not aU 

vertical diametcTs of which exhibit ,9. pretty^ considerable 

* ' actording t# 

difference, these could ndt escape an accurate observer, Tluis petit. 

Petit, in a paper lead to the Boyal yVeademy of Sciences in 
1730, says : “ the circuiufcreucc of the crystalline is conimonly 
round 5 yet I have found soin^iii the human subject, that were 
not so, and the diameter of which was a quarter of a line 
longer one way than the other.” 

In this paper Petit describes a great number of observations evamined 
made on the crystallines of various animals ; those ofpinn bc^g d|bariom 
introduced only as funning one of the links of the great chain. 

As Petit is the only person, wffo has measured crystallines The examina- 
with sudicient care to perceive, that those of man are not rcpci^ed. 
round ; and to observe, that one of the diameters exceeded the 
other by a quarter of a line ; I thought it might no^be amiss 
to repeat these experiments, in order to satisfy myself whctlier 
this particular observation dt Petit was sufficiently general, ^ 
contribute to the production ot the irradiation ; and at the 
same time ascertain directions in which the longer and 
shorter diameter arc placed. 

I immediately procured two shgjjb's eyes, which I opened sheep’s eyes, 
cautiously. On taking out the ci^allines, and laying them 
&t, I perceived, that the curve uniting the two segments was 
longer in one direction than in the other. 
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The author as- Having no human eyes M my disposal^ I requested Dr. Cbauf^ 
Chaus sier ***^*^* prol'eKs#»r at |J|^oScbool of Physic^ to assist me with the 

means of ^^Wrtaining|f|bhether the curve a the human ciy'S- 
talliue^ a^n in frunt/wNs constantly a|^circle^ as is coiumoiily 
s^poM^ 1 hit i-enileman complied with niy wishes ^ and 
(H^egoodness, nr)t o#y to procure me tlie eyes necessary 
foi^y researches, but to assist me with his skill and advice. 
tndJfi!Rib« * assistant dissector to the school, 

brought us <^ycs of foetuses, adults, and old men. To these 
ue added eyes of sheep and oxeiv'^, in order to compare their 
dimensions. 

Mode of per- ^^'hcs opened some of the eyes, cutting them trans* 

the versely j and took out the crystallines witli sufficient caution, 
«(rscertain the4j|||co that each part occupied in the eye. Dr, 
Cnauhsicr likewise opened Ibme eyes by the operation for the 
cataract. He look oiU the crystallines, retaining precise marks 
of their hitnalion. These crystallines laid fiat had all an oval 
form. I measured with a pair of compasses * the vertical dia- 
meter CD, and the^dzonial AB, fig. 1. 5, anti constantly found 
^ the former greater ti||lkhe latter. 

The crystalline crystalline is a kind of oblate spheroid. I call the hori- 

described. zontal^iameter, fig. t.'5, the length AB, which is in the direc- 
tion or the t'yc-lids ; the v'ertig|l diameter, the height CD, 
which i.s perpendRcular tp it j anlPthe less diameter, the thick- 
ness Ef of the two segments. 

^fter each operation. Dr. Chaussicr dipped the crystallines 
phuric acid, diluted with water, in order to harden, them, 
Vee them from the membrane that envelopes them. After 
Measured a- this we^easured ilieni anew 3 and consLintly found, that the 
m«brane was intersection between llie two segments was elongated 

rcMived. in the dirc9|^n of ils height. 

DUnensioiif of Jn the two crystallines of a feetus the vertical diameter CD 
was 8 mil. [3147/.], nnd the horizontal AB 775m. [3 049/,]. 
The vertical diameter of one of tliE cry^stallines of an adult was 
A m. [4'328/.], aud the horizontal 10*25 m. [4 033/.]. The 
second was not measured, because in ■ttjjipg it out the position 
of each part in the eye w'as forgotten marked. The two 



* It appears from what folly's, tliat they ^ere the eyes of one fcetui, 
two adulti, oei old nun, one sheep, and one-oz only. 

ciystaUiot 
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not mcasuredjncauli 

r 

a vertical diameter of Those of the 


cryttalltnes of a man of forty bad thtiir vertical diameter 10m. 

[3*034/.], and their horlBontaljdiameter^ffc. ThJi 

yellow cr)8ianiiie an old man hadj^j^ertical ^meter of 
9*25m. [3*639/.], ^ horizontal diameter o^875m 

[3 •442/.]. The second cr)’stalline 
it appeared to have had its shape ilterU 
The two crystallines of an ox had 
I9*r^ni. [7 5341], and a horizontal diamctei^^ 1875m. 

[7*3771.]- That of a sheep had a vertical diameter of 17 35 m. 

[6*8261.], and a horizontal diameter of 17 m. [6 6681.]. 

The.se observations, made by Dr. Chanssicr, Mr. Ribes, and 
myself prove, that in the human crystalline the vertical axis 
is longer than the horizontal ; and, consequently, that the t^ The 
surfaces, the anterior and posterior, are geneflSed by 
curves, among which (hose that are vertical have a greater 
radius of curvature than those that are horizontal. 

The curve of several of the.se crystallines appeared to us a and appan 
little irregular. The diameler measured in various directions g^j*^*^*^* * 
seemed to be different from those an ellipsis slioisld have had ; 
but the differences w'ere not considerable enough to be deter- ^ 

mined accurately with the compasses which we used for measur- 
ing the diameters; ^ 

Since the curve formed l^thc ])lancs of the anterior and The crystal 

’yst^llinf* ifi nnt n if frdinwv. 1**^® COnie- 




•ent- 

irro- 


posterior segments of the crystalline is not a drcle, it follows. 


quently may 


that their surfaces are not spherical ; and hence, that the rays product rayi: 

of light passing through them must have as many dii&rwt 

foci, as we can conceive osculatory radii to have ^ 

ployed in generating their surfaces. Thus the crystallme alo^ 

from the irregularity of its surfaces, i.s capable of pfbJucing 

wholly, or in part, those irradiations, which are perceived on ^ 

looking at very remote lights. ^ ^ 

The surface of the cornea too, appearing not to be an exact but the cornea 

segment of a sphere, must contribute to the production of new epn^nhutet to 
® the pfuBOomt' 

ibci, whence arise new irradiations. Thus every thing appa- onn. 

reotly concurs to refer the production *‘of the irradiations per- « 

ceived from remote Ijumous objects seen under a very small 

angle to the combioedl mions of the crystalline and cornea^ tiuit 

is, to the nature of their curved surfeces. 

From the facts here recited it folftws : 

1. That the figure of luminous objects within Ifhe sphere of General con* 
distinct vision is perfectly distinguishable. 2. That dt^doni. 
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RefrAction of 
light. 


Double refrac- 
tion. 

* 


[jewo{ the ex- 
jruordioai) n*- 
rai'tioii .ihCo- 
rercrd by Hu)f« 

;fU8. 


DOUBLE RBrRACTION OE CRYSl'ALS. 

'1. That thc^cJjpires are altered, in proportion as we recede 
from this j/‘and SmfUt a great djstance, when these objects are 
seen undfAan .inglodPone or two miiiut^s, tlioy appear sur- 
roundechwith seieral irradiations, two of which are in the 
djrectio^of iIk- eve-]id«<^ 

''Mint thesf irradiaticns are independent of the fignre of 
thr lumino^ object, .and are produced by llie organ perct?iviiig 
them. 

4. That ilicnc inailia:ions are occa.«loned rhiefly by the 
irregular figure fifth*' snrtacvs of llic crystalh.'ie cm \ coinca. 

5. f/istly, (har fhi-i iiradijlioii is /lot Vv ll d» .liiignishcd, 
except in the daiK ; because the iris liavIuLr tl'.cu a greater 

filing, (he in.idintiun occahoned by tiie invguh' ity of the 

iTaces of thojj^’»taMino and cornea be.-.nnc- percep- 

tible. 


IV. 


On iJie (Itiubic Itcj 


hi Irnn^parcnt C nj stats : hj 


IT, when it passes from the air into a transparent me- 
nol is letracicd so that the lines of inci- 

dence and n tr an^ consian, b- in ‘he srr'ie ut m : but »n pass- 
ing thiOUgh m*)^t iliaphanous rr slab U exhibiis a .singular phsE- 

• eiu>n, which w'as fiisi ob.se’'\cd m kvhiuil ''rys*al, where it 
j“y price pi hie. 

ray of light, filling perpcndicuiaib cm one rd* the natural 
faev.s of this crysial, divided ' 'to twi> pans ; one traversing the 
cn stal wi ihpu t altenng its direction ; the oih*'r deviating trom 
it in a plniUPcrpcndicuiar to that lace, and pa-^sing thropgh the 
axis of the crystal, that hs, through the line ilial unites tbesana- 
mils of iisiwoob’ube solid angles. This division of the ray 
generally lakes place with regard to any face, natural or artifi- 
cial. and whiilevcr be the angle of incidence 3 oDe|)ortion fol- 
lowing the huv of common retractionj||||LOtbcr a law of extra- 
orvlinarj^iefraction first discovered b^Rygens; and which, 
considered a.s the result of experiment, may be clai»ed among 


tbt 
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the 6ncst discoveries of that eminent^geniotofe He was led l.o it 

by the idea lu? h.t 1 formed of the l^ht, which Hi* hypothesU 

he supp'^sed »o be^jjioduced iJy the unilii|la lions of\^ii eilteival gatiVii oUigU^ 

iluid. Aerordin^ to hirn, t}»e velocity of these undula^ons was 

less in cniiijn..ti iranspauMii int-dinmj!,^ than in a viiciii^, and 

the in all Jirecrions. But he sftpposcd thoie \vere^^^^o 

kind^ of nndniai uns ni Irclnn i rr\*ita! : and that velocity of 


one uii'i 

rhe 

ime 

u'l nil direction'^, a> in ordi|||pF mediums ; 
i’.> of the other w.^s variable, and repre- 

but that tl. 

VfloC 

seiUc’d 

by s; 

: 1.: 

nf :>.n (/blat ' ^dlipMiid of revolution, the 

centre 


/ ‘ 

It i! ilic jjoint of incidence of llu- liimi- 

ni'i’s r.i 



a oi ilic cfsstal, .nnd the n\i> parallel to the 

nf 

‘ . . 


H ■' ,:ns I'.ad nKo found, that, to ren^i 

thi; h'. ■ 

‘ li 


r.hia to ' Kinuimt, vcdeciiy of®A 

iin'Ji..::. 

■ 


g d’ enisl be reprr- 

aClli ‘'ll 

* 

tl. 

• ■arT.ric ;e;. he ellipsoid ; which eou- 

ner ’' Ji 

a ’ ■ 


.''f ab.,; iiinnj t 'u' tw(^ lefiactions, ihi* or- 

dinary 

,ii\. 

: 11 

r' liiiv. riii ^Mcit geotn oin.iu did not 


assign the < •of,.!-, vcru'ty (.t the .'irttiuKisi^hs , and ihe 

singular phreiKur.u.o. -xhi*) *. ! ' v ti ... passiDi; from 

one crystal to anotht ! '• ji noticed at the ciul of this 

paper, is inraplir.ih; Ijypc/.hcds. I'liis, add^^o the Hi* Uw re* 

great dithculties oi.ji liic tho’^ry of waves of hgl^occa- • 
sloned Ncu I' M, jotl i tlie philosoph^fi who have fol- 
lowed ifim, t(/ r(-,r*.'t ; o! refraction, llial Huygens .had 


aftadii'd to it. h’U Ml. 
thin law bv a nuuibc^^ < ' 
separate it altogcthwi h 


l)cU oia proved the precisic 
\ «y ruxiuatc cxpcnmotils, wc Bjl 
. } the hypoi osis that loil to its dl 


but Malu* hai 
lliproved iti» ac- 
^curacy. 


very^. It would be \ ry interc«t^ig to connect it, ns Newton 
has done ordinary rotractioi], with the attractive or repulsive 
forc^, the action of which i.s sensible only at i||^erceptible 
distances. It is, in fact, very probable, that it depends on them ; The rciult of 
aod 1 have satisfied my.scJf of it by the following considerations. ^*^*‘**^^**^"* 
The principle of a minimum of action generally takes place principle of 
in the motion of a point subjected to forces 6f this kind. On lea.*t action ap . 
applying this pruioig|||||||p light, we may set aside the imper^ *****^*^ light. 


• Dr. WoliascoD had before shown the hypothesis of Huygens to be 
agreeable to experience: See Phil. Trans, for 1802, or Journal, vol. 
IV, p. 148, C. ^ 


ceptibU 
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ortfina^ 

fraction. 


fxtra- 


ceptihle curve it d^ribes in its passage from a^aconm into a 
transparent^ rocdilllii and consider its jvelocity as constant,^ 
when it i^s entered Ibto it by a pcrceptiUie quantity. The 
principle, of sAnininuiai of action then is reduced to tblsj that 
tbe li^ arrives from a point without the crystal to a point 
within \t, in snch a manner, that> if we add the product of tbe 
right line it d^ibes without multiplied by its primitive velo* 
city, to tbe^p^uct of the right line it describes within 
multiplied* by its corresponding vel^ity, the sum will 
be a viinimuni. I'his principle always gives the velocity 
of light in a tran.%parc‘nt medium, when the law of refrac- 
tion is known : and reciprocally It gives this law, when the 

^ v^ilocity is known. But a condition to be fnlfilJed in tbe case 

orttina^ re- Sll^xtraordlnaryifefraciion is, that the velocity of the luminous 
ray in the crystal shall be independent of the mannei in whicli 
it entered, and depend only on its position with respect to the 
axis of the crystal, that is, on the angle winch it forms with a 
line parallel to the axis. In fact, if we imagine an artificial 
face perpendi :ular toi^e axis, all the interior extraordinary 
rays, tha^||te equally inclined to this axis, will be so likewise 
to the face, and will evidently be subjected to the same laws at 
issuing^from the crystal : all will resume their primitive velo- 
city in tbe vacu|m ; the velocity in the interior therefore is the 
Law of Huy- I®^ve found, that the law of extraordinary rc- 

geni. ^ fraction given by Huygens fulfils this condition, as well as it 
that of the principle of a minimum of action ; which 
no room to doubts that it is owing to attractive and 
Ssive forces, tbe action of which is sensible only at imper- 
ceptible distances. Hitherto ..it could only bo considered as 
approachiiijl^ within limits less than the inevitable -firoun of 
experimen^Rlow it may be taken as a precise law. § 

A valuable datum for the discovery of the nature o? the 
Exprenion of produce it is the expression of the velocity, to which 

velocity, analysis has conducted me ; and which I find equal to a frair- 
tion, the numerator of which is unity, and tbe denominator at 
which is the radius of the precedinjf4|fljpsoid, according to 
whicl\|||||klight is directed, tbe velocity m vacuo being taken as 
unity.^Pshow, that tbe velocity of the ordinary ray is unity 
divided by thesemiaxis of revolution of the ellipsoid ^ and 
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flieae means life very remarkable connexm> that Huygens 
found by esperiraent, between the ordwliry aii'l cxtraor- 
dlnaiy refractions V the crystal, is dJ^otisirate\ a priori^ 
at a necessary result of the law of extraordinary rd4Vactioi]. 

The velocity of the ordinary r:iy iik jhe crystal therefore is DifTerence of 
always greater than that of the extraordinary ray^ the differqice 
of the squares of tlie two velocities being pr^wrltpnal to the rays, 
square of the sine cf the angle that the axisr with the 
latter ray. According Huygens, the velocity of ^ihe extra- 
ordinary ray in the crystal is expressed by the radius of tlie 
ellipsoid itself; his hypothesis therefore is conformable to the 
principle of least action : but it is remarkable^ that it is also con- } 

formablc to the principle of Format, which consists in thjs, principle J k 
that the light arrives from a given point wilUlut the crystalfl|f?®*'"‘*‘* »^^ 
a point wiriiin ii> the shorlesl time possible; for it is easy to 
see, that this principle is reduced to iliat of the least action, by 
reversing the expression of the velocity. Thus the law of 
refraction given by Muygens is dcdiicible equally from both of 
these principles. •For the rcit, this ki^^ty of^ihe laws of 
refraction, deduced from tliC mode in wBrch HuyMM viewed 
the refraction of light, with those given by the pnnciple of 
least action, takes place generally, whatever be the 8p|groid, 
the radii of which, according ^ binf, express velocity of the 
light in the interior of the crystal. This iCpmonst rate very 
simply in the following manner. 

Huygens considers a ray R C. p\. II fig. l6. falling onj^conwrucdoa 
natural or artificial face A r £ K of an Iceland crystal. Huygeni. 

iog a plane, CO, perpendicular to this ray, and taking CWf 
parallel to C R, to represent the vtlocity of light in vacuo, he 
supposes, 4bat all the points CooO of the lumin^s wave ar- 
rive |b, the same time, and in parallel direction4|p the plane 
K f tl ; w^bich he finds thus. A F £ D is an ellipsoid of revo- 
lution, of which C is the centre, C D the semiaxls of revolu- 
tion ; and the radii of which represent, according to Huygens^ 
the respective velocities of the light that follows their direc- 
tions* Through the JjjjK^ C he draws a plan? perpendicular 
to the face* and cutting in the right line B C K ; anM||pugh 
the point K he draws, in the plane of the face, K T?|Kpen- 
dicniar to K C. Lastly, through K T he draws^ plane K I, 
touching the ellipsoid in 1. According teJiim CTis the direc- 
tion 
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tion of ihcj rofracied ray. In fact it is easy t^stiovr^ that iti 
this const girt ion '^tny given pj)inr o of the luminont ware 
aiTtVcs tlirongli broiien line or f, in the sametrtne a» O 
K.^ I rtpre^cMiling ih«' \elocity of the refiacted 
ray, iIk; i:;dit line C I ,is lia\( i-orJ tn ihe same time as thg 
Mght lii.c (>K. J.cl ns t..ke this for ihe nnit of lime, and OK 
foi tiiC u.'iil oi 't he point o atrnes at r in a time pro<^ 

pcfrlionate to n r, and ro:..H‘r(:uM.tly c*jn<il lo It |>.isses frona 


I ti) / in flir* int<Tior f f the < in a tiliu' eqnil to that 

ilie liLj»t CMiplnys In p:»-;-ing from C to I muhiphod by 
^ , hikI consequent I)' equal lo j: r / being parallel to C I. 

}3y :;dviiin( ihii time lo ^ ‘ -Aeshall have unity for the lime 
iliat the point o employ? in airi\ing at i. 


The reasoning 
applicable to 
any spheroid. 


The hypo- 
theses of Huy- 
gensy though 
(alse, repre- 
Mfit the fact. 


I.*‘t ui t.il c tt\' inhnitt'iy n»\ir too r, and parallel to it, the 
pniitt o Will artite at i in ilie i nit of time. Draw the right. 
Jine-i o ativl <■ i, and suppose, that the point o proceeds to I 
thront;li the bu'kcn line Of /. Now r o h^ing peipendicular 
to C O, llic^i'Ldit lintJr'o may be '.nppobi d etjual to c o, and 
the limcifequired lo pa-t^ through them may be supposed equal. 
Moreover, the tune reijuiicd to pas-^ through c i may be .sup- 
posed ctjiial to lht‘ time rc^juncil to pass through c i, becau.‘^e, 
the plane K I loudiing in i the spheroid similar to the spheroid 
A F E D, the ccntie of which is m c\ and the dimcn.sions of 
which ate diminished in the ratio of K c' to K C, the two 
points i and i may be 'supposed in the surface of the spheroid, 
.fficording to Huygens the velocities according to c i and c i 
are proportional to these litjps ; the times employed in passing 
through them theiefoic are equal. 7 bus the time of the 
transmissiojlof the light in the broken line o c i is co^l to 
unity, as in the broken line o c i : the ditfereiitial of th* two 
times therefore ):> null, which is the principle of Fermat. 

It is clear, that this reasoning is generally applicable, what* 
ever be the nature of the spheroid, and the position of the 
points c and <; on the face of the crystal even if , they be not 
in the lino CK, provided they be iSfinitely near it. 

Ilev^ing the expression of the velocity, the principlo 
of Fermat gives that of the least action. The laws of reftao- 
tioii arising from the hypotheses of Huygens^ therefore, are 


generally 
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(CiMitaUy confofhable to this latter princiyle j and for tliis rea- 
son these hypotheses, ihmiglj erroneous, rjprlffsent th^ tact. 

If we put fisTtue scmKi\is ot revoiution of the tjWipsoid of 
Huygens^ fl= its semitrnnsvc r«e axis, o=- llu' ^clo\y ol a 
ray of light in the interioi of iho crystal, nnO /’-= the anaflo iu 
direction makes with the axis, the tadiiisof the clij)sonl >Aill bo 
a I ^ 


m 


A / ft . / '. Thus the vt loriiy r, iVoin fhe 
principle of least action, being cr|nal to nnay tlixiJcLrby this ra- 
dius, we hball havo ji)- ^ - 

This velocity least when the lay of lis^hl is |)L‘rpca(]!''*ul.ii 
to the axis of the ciyital, and then it iKCoint s j ; jI is ioa’*t, 
when it is par.illel to thi‘» :ixi>, and. then it is to 1 . 

Huygens found by experiment, that A is the ratio ol the sine Connexion be- 
of rofiaclion to the sine of incideiu* • i i the common reli. tenon 
of the Iceland ciysival. 'I'liis \(Ty remar h'llile result, wliicli 
connects the ordin^iry and rxtraonlinary ridiactions, is a neces- 
sary cons quence 4 )f (he inodilicatituis that distuigiush the ordi- 
nary fiom the extiaordinary lay not bein^absoiule, .^it solely 
relative to the position of ih(* i.iy with Kspeel to tlie ^isof the 
crystal. To show ihi-^, let iis refer to th#* singular [ilienome- 
iion, that light exhibits alter Kh pas‘^j*e through a crysraf. 

In passing through a*'rvstal the light is dividffti nuc) two pen- Hiciiomma of 
cds, one ordinary, the other extrienliiiaiy, and eacli ol them 
issues out of the crystal undivided. If we coneeive a second ‘brouyli * 
crystal pl.iced beneath the fjr«t, in a sirii.ition jH*rfecily crysul. 

the ordinary ray will be refracted ordinarily on pa^sing'nio me 
fcecond crystal, and the cxtraordin:i«y ray will be refracted extra- 
ordinarily. I'his will take place g oeraliy, it the piir.ripal 
secliqpi of the two opposite faces be naiallel. f^rindpal 

ifirUon of a face is meant a section of the crys al by a plane 
perpendicnlar to that face, and passing through the axis of the 
crystal. Uut, if the principal sections be perpendicular to each 
other, the ordinary ray will be lefractcd extraordinarily on pas- 
ting into the stfcond crj^tal, and the extuordin.iry r.iy will bp 
refracted ordinarily. In the inlL-rrnediate posiuons, ^ch ray 
will be divided into tw'o others at its entrance into the secoud 
crystal. 

Now suppose a ray refracted ordinarily py one crystal to fall 
" per- 
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perpendicularly on a y^rond cry^lji^t by a plane perpendipa* 
lar (o itK aya ; it is cl|ar, rhat ar\ infinitely sjpiall inctioaiiotl df 
the axis t^hc face of^ incidence will be sufticient to change tliif 
ray into^n extraordinary niy. But this inclination- tl^an pfO- 
diice but an infinitely siixall tliango in thcpclion of the crystal^ 
and conse(]uciUly iifthe A’elocity of the rdly within it : ibis velo- 
city, then, is (iiil of the extraordinary ray, and conhoquently ft 
is^qunl to jr : which comes to the same as the result of HojK* 
^ens : for it ii known, that the velocity of light, in commoti 
transparozil mediums, expresses lUe ratio of the liines of inci- 
dence and refraction, its velocity in vacuo being taken as unity. 

The principle of least action may serve also to determine the 
laws of the reflection of light ; for, though the nature of the 
force, that causes light lo ri&bouncl fioni the surfaces of bodies^ 
is unknown, it may be consiuered as a repulsive force, Which 
rejitorcs, in a direction contrary lo that of the light, the velocity 
it causes it lo lost* j as elasticity testoies to bodies in a contrary 
direction, the velocity whicii it destroys. Nefw we know, that, 
in lilts ease, rtie principle of least action always subsists. With 
respect to% luminous ray, whether ordinary or extraordinary, 
reflected by the exterior surface of a body, the principle is re- 
duced to this, that the lightj'asses from .one point to another by 
the sho tost path of all those that fall in with the surface. In 
fact, the velocity of reflected light is the same as that of direct 
light : and it may be laid down as a general principle, that, 
when a ray of light, after liavmg experienced the action of as 
oMRiy forces as you please, returns into a vacuum, it resumes its 
original velocity. The condition of the shortest path gives the 
equality of the angles of reflection and incidence in a plane 
perpendicular to the surface, ns Ptolemy had alreacfy remarked. 
It is tiie general law of reflection at the external sufifibs of 
bodies. 

•But when light, on entering into a crystal, is divided into 
ordinary and extraordinary rays, one portion of these rays is re- 
flected by the interior surface at their exit from the crystal. Ill 
being reflected, each ray, whether ordhiary, or extraordinary^ 
divides into two others ; so that a solar ray, penetrating the 
crystal, forms by its partial reflection at the surface of emission 
four distinct pencils, the direction of which 1 shall proceed to 
determine. ^ 


Let 
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JLol Qt suppose the mrfurnipf entrance and emission* which Case of paral- 
we Will call the lav^ and se^o^ faces, t| fie parallel to each 
Other* the thickness of the crystal be imperceWible, yet 
^|s#ater than the sum of the radii of the spheres^of ^i^'ity of 
ilie two faces. In., this case 't wilk be demonstrated, by the 
* preceding reasoning, ftat the^our reHectcd pencils will form 
But one perceptibly, being in the plane of iaciHence of the ge- 
nerating ray, and forming with the first face an angle of reflec- 
tion equal to the angle of incidence. Now let ns restore the 
* crystal to its proper thickness^ it is dear, that, in this case, the 
reflected pencils, after issuing from the first face, will a'.smne 
directions parallel to those they had taken in the former case ; 
tliese pencils, therefore, will be parallel to eacli other, and to 
the plane of incidence of the generating ray ; only, instead ot 
being confounded to the senses, as in the former case, tltey will 
be separated by distances so much (he greater, ns tlie crystal is 
thicker. 

Now, if ' we coitsider any given interior ray is'^uing out in 
part by the seconcf face, and in part reflected by it hiio two pen- 
cils, (he issuing ray will be parallel to tlic genera tingpray ; iot 
the light, as it issues out of the crystal, must take a direction 
parallel to that it had on enleiing into it } since, the faces of 
entrance and e%it being supposed parallel, il is acted on at its 
yexit by ^he same forces ns it was at its entrance, but in tlm op. 
posite direction. In the direction of the issuing ray, let us 
conceive a plane perpendicular to the second face ; and in this 
plandTletus imagine a right line, exterior to the crystal, passi4|g 
through the ()oiot of exit, and forming with the (}erpendicular 
to the face, but on the side oppositc^to the direction of the is- 
sQing ray, tM same angle ns that dirtctioii j lastly, ^t us con- 
eeive^ttray of light eittering the crystal according to this right 
line. This ray, at its entrance, will be divided into two others, 
which, at issuing out of the crystal by the first face, will take 
directions parallel to (hat of the ray before its entrance by the 
Mcond face •, they will be visibly pauillel to the dliection!i of the 
two reflected pencils j which cannot take place but as far as the 
two rays, into which the ray of light is divided on entering by 
the second face, confound themselves respectively in the interior 
of the crystal with the directions of the two reflected pencils. 

Bor the law of Huygens gives the directions of the mys into The law ni* 

which 
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which the ray of Jight U divided ^ ft grcfcre it will give 
.the twb pfDciU rctle^Vi 


likewise of the twb p|ncils rctleSwin the ij^lerior of the crjfts ) 
tal. J • 5. 

If thortwo faces of the crystal be not parallel, Wfe 
by the samp law the direct ‘ons of fh»' which 

generating ray is divkled in cnteiigg by tJ|Pmr.st face : we 
have also, by this law, the direction of each of these ^\ys at jtSt 
exit bv il:c second fire : n(‘\t, the preceding constraclion wiil 
give the direcM ions, in the interior of jjhc crystal, of the four 
pencils r flected by ih's f.ice : andjla^tly, by tlie law of Huygens " 
we may d ’diici- their diicriions at issuing out of the ciyslal by 
the lirsl face. Thus w'e shall have all tlie pliencrnena of the re- 
♦flcciion of light by the sin ficci of trau'^ parent crystals. Mr, 
Malus first discovered ihete laws of rhe rofleCiion of light, and 
he has confirmed them by a great number r f experim^nts. 'rheir 
agreement with th.* rcMilts ot the principle cf ]ca=t action com- 
pletes the doinond ration of the position, that all these phaeno- 
menn are owing to the action of attractive and tepuKKe foiHScs*. 


V. 

c 

Desn ifiiion oj a ll jla ihti’ Circle, in which th$ Screen:: com be 
nmlitij shilled in taking altitudes ; ly Mr» J. Allan, 
lUeu'ilfs BuiUliuos, Fetltr lMne:\ 

SIR, 

Iwprove.l re- TT BKG leave to inform you, tiiat on Thursday last I left at the 
fleeting ciicic. j|^ Society's'liousc a nwth'efhatical instrument, adapted for the 
use of mariners, which 1 wish to submit to the So(6iety’s atten- 
tion. It IS A reflecting circle, commonly called, 2brd^*a 
circle, for the puri)ose of taking altitudes and distances at sea ; 
and which I have greatly improved lately, by fixing the shade 
glasses different to what %ad heretofore been done, with some 
other improvements as a reflecting circle. The late Dr.Mackay, 

• For tlw two papers of Mr. Malus oa this subject, tee . Joonial, 
▼ol. XXX, pp. 95 and 161. 

f Trans, of the Soc. of Arts, &c. vol. XXIX, p. 106 . The silverme- 
dal and twenty guineas were voted to Mr, Allan for this improveOMt! 

in a 
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il9 9pat^iM(^«fbii,cal]^Mi[iUbqr'tJLo^tude, hw a.^tB 


ordinal but tie 

tt^foiMdeithe instrument usei^, 

^ f* . i* ... ...... 


fUlde glanes are w D^hct ia Ia 
and .which ho wasBorda'i, 


pn my pointing out to him the fault. Me said he 


f iohf htf ^late to my. tnetbod, and that he womd state it 

my lDnprovemenl|^ut his death loon ^terwards prevented 
I am aware th^f(>cietv do not confer their rewards with- 
out advdhtageous qualities to merit their sanction. I respect- 
Attly jay, that I consider my instrument to have merit, both in 
^ 06 >D 0 i|iy, and in^the gieat ^provenient made on the plan of 
the reflecting circle first invented. 1 shall be happy to point 
out this to the Society, and have the honour to be, 

* Sir, your humble servant, 

JAMES ALLAN. * 


Mlewilt's Buildings, Fetter Lane, 
Dec,24thf 1810. 


, SIR, 

Ag’oeably to t|je intimations of the committee oivThursday 
evening last, I heg leave to eipla^ to the Socie;^ the Pj^oper- 
ties of my improved reflecting circle ; and which, ^(iih a theo- 
dolite attached to it, would be useful both to the mariner and 


ITscrut botli ti 
mariMpi and 
surveyor!. 


surveyor. 

The coroiqittee inquired what^ort of centre or axis the 
instrument had. I beg leave to state, it is an improved one tring. 
of mifle. The former way of centring this instrument was 
only by a single pin, which both indexes acted upon > but the 
pin had so little bearing in the index, that it was not suffic^pnt 
to keep t^e index-glass upright to the plane of the instrument 
in all its positions ; I l^ve therefore contrived^o put what is 
called 10 opr business a male and female centre or axis, upon 
a sipiple but accurate method. * 

Permit me to make a few observations on circular instru- Horizontal 
ments’ in geoeraL I believe it will be universally allowed, ® 
tfilU it is easier to make a cfrcle nearer to truth, with respect to 
its borixoptal plane, than it is to make a separate part of a 
drde jfl>. 

Asextant is only the sixth part of a circle, and is got flat^^^je tmtr 
means of a plane, as near as the maker can get it, hot is than of a put. 
not turned on its own axis as a circle is : tberefoxw I have no 
,4Qiibt, but that the best sextant usually made is very ^ort of 
^ VoL, XXXIII, No. 152, OcTOBxa, 2812. 1 tlie 
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the horizontal troth of a tilth pai% oC a ao4 V weivoro 
to toppoie a circle mide of lii ofjhe^^tuaal aaitants^ it woiil^. 
be a very untrue circlerwith resp^t to its hoi^^zontai plai|||p« < 

It lias^ therefore, been a funeral desWeraturo# .that' § 
circular instrument of reflection sh^ld be introouced, bfniBlild*' 
coustruciion, easy lo.^d]ust, and convenic^ for -use. 1 lKn% 
been induced to make several circular iustruments of reflectioil 
iO various ways, but none upon so simple a conslructfbni or to 
cheap as the present, nor so well calculated to prove any unflnith^ 
as my improvement upon Borda'a^ and 1 believe it wtil now^ 
be generally adopted for use. 

I'liefc have been great numbers of Borda's circles made ; 

I mystlf assisted about twenty-five years ago to make many, 
also since 1 liave been in business for the last twelve years on 
my own account, but I never found any of them to ^ve satis* 
faction till I invented the present improvement. 

Captain McLennan, who traded to South Ameiica, had one 
of Borda'i circles made, similar to that ^described in . Dr« 
Mackay'sS Longitude, but not use it till altered by me 

last April. 

The glasses in my instrument arc ^[lovable to any quarter 
(hat a person may wish to use it in ; and by taking the same 
angle with each quarter. It affords an opportuni^ of proving 
the correctness of the instrument, which circumstance 1 hope 
justifies r.ie in saying, that it is the only instiument of reflec- 
tion that I know, so well calculated to prove itself. 1 beg 
pardon for being so tedious ; I assure you ih.it 1 can make^the 
instrument belter than I can write or talk about it. 

I have (ho honour tt|t>Q, Sir, 

Your humble servant, 

JAMES ALLAN. 

BUwitfs Buildings, Jan, 16 , ISll. 

A certificate was produced from Captain H. C. Cozen, R.N« 
dated February 5th, 1811, stating bis opinion, that the 
screens which are fliedto Mr. Allan> reflk'ctjng circle;, so at to 
.net in the manner they do in a sext.int, are iiuprpvemenis on ' 
tlie reflecting circle of Mr. Borda, which are not so fized* 

That it must be evident, even to the least czpericBfe^^ 
maiiner, that (here are frequent occasions, in taking ibeaRitiuIe 
of Uie sun, to change .Uie screeus uUemaUly, in thc.sbortesi 

possiUe 
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pcM^iatinKj wiiidi capnaaJiec&cted in near so yfaort atinu 
Ijf acmam wbich take ^*)||*~'* on, asfin ftorda'a reflet^tng 
ditte. , ' • » 

• OnpUan Mnckafy who hat commanded the l>ord ForO^s^ in the 
J^ihaica trade, lor twenty stated, (iiat the^nanner in 

lahicb Mr. Ajlan't screens are fixed itrbis^fieciing circle is a 
gwiit improvement. That f^m not bt ing obliged to take out 
the sbadel when the sun is clouded, the object U not t ist ; nnd 
that vdlien an instrument is obliged to he taken from the eye, 
to fix the screen in (he old mcxle, the object is lost. 

That by this instrument !>eing a reflecting circle, it makes 
sore of a horizontal plane * well divided, which can iiandly be 
the case in a portion only of a circle. ' 

That Mr. Allan's is the most complete instrument he has 
ever scenes and that he shall always lake one w'ith him to 
sea. 

DestripiUm nf th% Drawing of Mr^ Jami*s Allan's Improve* 

Tfunl on th9 R*jlecting C^cl^of Borrla. PI. JIT. 

Tlie reflecting circle?, first invented by Tobias Mayor, of Got- 
fingen, and afterwards* improved by the chcvalif*r La llorJa, Mr.Ali.in’»nm- 
of Paris, is an instrument, which in its principle rxIoutH 
such a degree of accurarv, ns to*bc of the most impoHaiit 
service to navigators ^ but it has hiiheito been constructed 
in such a manner, that the inconveniences aitcnding the use 
of it have prevented its general adoption among seamen ; any 
contrivances, therefore, tending to diminish these inconve- 
niences, were deserving of tlie Society's notice? The con- 
struction of Borda's cirM, as i^ has bitlierto been made, 
is minutely detailed in Dr.Rees's New Cyclopedia, article, Cir- 
cle y and the mode of using it is there explained ; it will be 
therefore unnecessary to describe any thing more of the circle 
delineated in pi. Ill, than is essential to the elucidation of the 
Ifliprovements made by Mr. Allan. 

The first of these is in the mode of applying the dark glasses, Application .. 
which are fixed on joints, so t » turn back out of the way, th«.4ark glass- 
in the saiffe manner as in the sextant In the t/iJ instrument *** 
these glasses were fitfedinto sockets provided with tenons on 
the indexes, and fastened by a milled head screw, which took 
ihach time to change them. The stQond is die addition of 

I 2 double 
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difference is observea between ' these readihgSt 
mean of^bem the errobr arising ffem any eccer^citytte 
Ceemnsofthc msy have, ^Ht becorrec^. And Hie third coDsiiU ia^xibj||^&fS 
index gu*i. an^axis,*^ accurately fitted into the cc^etre ctf 

circle. By this means It is assured^that the indet glass, 
round, shall always be exactly perpendicular to the pltme ^ 
the circle. In the old method, when the index*bar was iserejly 
fitted on a pin fixed in the centre of tlie circle, it was impoifub^ 
to make the circle so perfectly flat, or keep the inde^ JO 
laplsnstion of accurately in contact with it, as by Having an axis. To ei(p!aio 
tH plate. ii^ese improvements ndbre perfectly, the reader is refenedi to 
plate III, which contains a perspective view of the instruiocfnt s 
A, is the circle with six arms; £, is the index citing the 
telescope C, and the horizon-glass D, with the two clusters of 
dark glasses K and K. At the opposite ends of this index are the 
two, vernjeT.s a and b ; the former has the clamp screw and slow 
qiovement attached to it ; coniistiug of a screw c, wbicli fixes 
the index to the circle ; and d the tangent screw, which will 
move the index a small quantity when turned, to adjust it 
accurately. G is the index mirror screwed upon the index H# 
which has also a vernier, *^nd a clamp and tangent screw e e, 
simUar to the other. 1 ts the handle by wbicli the instrument is 
held when in use ; it is fitted to a socket K, which is screwed to 
the centre of the circle, and is unscrewed frcin the circle when 
packed away. The handle is fitted to a springing socket, so as 
to turn round upon the socket K, that it may be turned to any 
side of the circle for the cowv'enit*ucflt.oi' holding it ; it may bo 
fastened by a small milled nut, seen ip the figure, which binds 
the ends of the spring socket together. L is a magnify! ci|r 
glass for the purpose of rending the divisions of tba yerpieip^; 
it 4s fitted upon a pin screwed into the indexes, and cnay .te 
applied to either. The figure 2 in the corner of the'^plate ii a 
section, showing the construction of the central part of dm" 
circle, where M is a section of the thickness of the circle, with 
a holp through the centre, and a recess turned out in the lower 
aide to receive a centre piece N, which is fixed tn with three 
small screws ; a hole U turned in the centre of this piece> and 
10 axis O is fitted into it with the utmost accuracy > this i^l 

W 
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Ite t ISitt Ihe apiier end, ^7 ^h\ch it Js terewed to the 
!^x end^ttpY this, till under glanp, %. i. Is ftsieiM* 
screws :passitig through a piece projecting from the 
ISi^f oflt. The axis is held in its place by a collar, fitted 
sc^hath part of it, and liMd fast by^ screw s $ beneath this a 
^eceis fixed on In the centre ot'the circle, ihe edge of its flancb 
lefng (diown by 1f in fig. 1 ; it is parf of the screw which holds 
iiiii thf spring socket K, for the handle I. The upper end of 
the dfotre piece N, which comes op above the circle, is turned 
extienntely true, and upon this the index B is fitted, or rather a 
brass ting v screwed to it, so as to turn round upon it as a 
centm. # 

The telescope C is fixed to the index by two cocks and 
by two screws XX, in these it can be raised up or lowered, 
to adjust tile different brightness of the two objects seen in the 
horizon glass D, the one reflected from the central mirror G, 
and the other seen directly through it. The dark glasses at fi 
are Intended to modentte the light of the sun, in passing from 
the index to the horizon glassei ) the frames containing these 
glasses have holes £ through them, to see through the telescope 
and horizon glass ; the other dark glasses, F, are situate behind 
the horizon glass D, and may be turned up or down, as occasion 
Inquires. * 

The instrument is used in the same manner as the common 
fefiecting circlh ; the angle being first taken on one side of 
the parallelism of the glasses, and then on theotfierj so that 
the angle is doubled $ then it is repeated on a fresh part of the 
circle, as many times as the observer thinks proper, and the 
product divided by the number 8f observations taken. The* 
mode of taking these observations is explained at full in Dr. 
Rees's Cydopsedla, and in Dr. Mackay's publication on the 
means of finding the longitude. 


VI. 
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' SEMABRS. ’ 

s 

Month, 4. Wet afternoon. 5. Wet morning. 
6. ** The day was gJoomy ; about 4. p. m. a very heavy shower 
oommcnced^ which continued for about 20 roinutesi then 
abated for a short tiroej but increased again^ and continued all 
the evening, with thunder and lightning : the barometer was 
nearly stationary.'* Such were the phaenorocna at the labora- 
tory, where there fell 1 *39 inches of rain. At PJaistow, two 
xnilps distant, there appears to have fallen only 0*41 inches of 
midj and 1 find only this note, ** Thunder in the afternoon." 
13. Foggy morning: a stratus at "night. M. The same, 
ly. The «ame : Lunar halo. 18. Some lightning during the 
night. 21. Thunder between one and two p. m* 24. Bright 
moonlight. 28. The wind this night very high, 30. Very 
showery. • 


BESULTS. 

Prevailing wincls westerly. 

Barometer : highest observation iiielies ; lowest .29*70 inches , 

Mean of the period 29*90Q inches. 

Thermometi r ; higlieAt observation 78* ; k»\vest 43. 

Mean of the period 67*9 P. 

Evaporation 2*75 inclu s* Rain 1*54 inches. 

PlAHTOW. h. tlOWiVRD. 

Jiiiak Mmaht la, i»i2. « 

P. 8. The obaervations on the barometer, wind, and evaporation, 
wftb the remarks, for the last two montlui, are chiefly due to my friend, 
John Gibson. The account of temperature and rain was carefully 
fcept (during my absence) at Plaitlow. 
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j4n Achmt of som jixpermtnism 4he Coitinatiaiu 
rent 't^dah and Chtorine^ tStu By John Davt, 
fnunkaied % Sir Hu»{PHitY Davyi Kl LL. D., Sec. 

(Concluded from p, 

4. On the Combinations of Chlorine with Mangane^e^ Leai^ 
Zinc, Arsenic, Antimony, and Bismuth. 

I HAVE attempted, by several methods^ to obtaio -more 
than one combination of these difTerent metals and chlo- 
but without success. # ^ 

I have procured a comjpound of manganese and chlorine^ by 
evaporating to dryness the white muriate of this metal> and beat- 
ing to redness the residue in a glass tube, having oifly a ypvy 
small orifice. Muriatic acid vapout^was produced, and a filed 
compound lemained, which required a red heat for its fostoa, 
and was not altered by the strongest heat tbat*couId be given to 
it in the glassitube ; but was rapidly decompbsed when heated 
in an open vessel, muriatic acid fumes being evolved, and oaide 
of manganese formed, which was black or red| according to 
the intensity of the heat applied. The compound of manga^ 
nese and is a very beautiful substance, it is of great 

brilliancy, Penally of a pure delicate light pink colour, and of 
a lamellar texture, consisting of broad thin plates. 

There is not much difficulty in obtaining this compound 
pure. Iron, with which manganese is commonly contami- 
nate4» may be separated by two or three repetUions of the solu- 
tion of the compound in wafer, tiiie evaporation to dryness of 
the clear filtered muriat, and fusion of 4 be residue procored by 
evaporation. Indeed, I think this a good general metlipd loir., 
purifying manganese from iron. Onp.of theconsbinafioDeof 
the latter metal and chlorine being, volatile, heat must 
rate it^om the compound of manganese. Aqfl 1 have thiill 
obtained it so &eo from iron, that triple prussiate of pDtasli«& 
added to its solution in water, gave merely a white predfHllKbV 
without the slightest tint of blue. i ! . 

This compoq||d deliquesces when exposed to the altnOf 
sphere, and js converted Into the white muriate, liko ftsfaias^, 
itaftbrds a trifling residue when heated wUh water* 
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ntdne h omide of mangmeae^ wfctte at firak bat toon beconaing 
n^^L^Md evoDbla#:; it varies in quantify according to tbie 
e|(|Wdb bf gir iiK^be forcbrifon of the cocnbioatjon.^ 

^O grlpifiB of the oampoottd diMKifired in water, witn the ea- Analyaii. . 
cej^ftldh of I grain ^ this residue was aeparated by decantation 
id the fluid, washed, dried, t.iid heated to redness, it was in 
thb state of black oxide. The colourless solution was preci- 
j^aieU by nitrate of silver. The horn sih^er formed, when 
dried, w^as equal to 108 grains. Hence, omitting the 1 grain 
of mixed oxide, 100 of this compound appear to consist of 
• 54 chlotine 
46 manganese 

100 

The hoAi lead, that 1 have analysed, was made by the de* Horn ifxd. 
cemtibsition of the nitrate of lead by muriatic acid, and it was 
weH crashed, dried, and fused in a glass tube with a small 
orifice. The strongest red heat that I could apply to it, under 
these circumstances, didnot occasion its sublimation. 

50 grains of it, that had been fased, were dissolved in water* Analyvii. 

Thit solution, heated with nitrate of silver, afforded 52*65 grains 
of dry horn silver. Hence lOO of ^orn lead appear to be com- 
PUMtl’of 

25*7d chlorine ’ 

74*22 lead 

100*00 • 

As this compound, when decomposed by an alkali, affords 
the protoxide of lead, it may be called plumbane. * 

{Hie butter of zinc 1 have examined was obtained by ova- Butter of aiac. 
poisitteg to diyness the muriate of this metal,* and by heating 
to lednbis the residue in a glass tube* This compoond is not 
^ ftflitfle at a strong red heat in a close vessel, it fuses before 
It^ibqoiret a dull red heat, and on cooling it goes through 
lesiarel degrees of consisteuce, being viscid before it becomes 

This compoood, when heated with water, affords a small 
MNMoe of oxide of zinc, which, at in the pr^feding instances, 
toap be coniMered as in the state of mechanical mixture* 

boinBqoegiee of its powerful* attxactiou for water, it is a 

Yery 
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very deliquescent substance | on tbis account k is twbessarjr 
to weigh it in wateMo avoid enour. 49 *^ grains of thus 
weigfled^ dissolved entirely in water^ with the eMeptioo of 1 
grain of oxide of zinc> ^hich was separated by decantation, 
and dried and ignited^ and its quantity ascertained to he as 
stated. I'ho solution precipitated by nitrate of silver alTorcM 
99 grains of dried horn silver. Hence, excloding the 1 grain 
of oxide, 100 of butter of zinc seem to consist of 
60 chlorine 
50 zinc 

^ too 

This compound may be called zincane. 

Fuming liquor A compound of chlorine and arsenic has been long known, 
of arsenic. bearing the name of the fuming liquor of arsenic. It may be 
formed in several ways : by the combustion of arsenic in chlo- 
rine gas j by beating in a retort a mixture of arsenic and cor- 
rosive sublimate, or of arsenic and calomel i and by the distil- 
lation of muriate of arsenic with concentrated sulphuric acid. 
The old method by means of coi‘ro:>ive sublimate appears best 
adapted for procuring it in a pure state. About 6 parts of 
corrosive sublimate to 1 of arsenic are, I find, proper propor- 
tions. 'Ui^ixture of tlic two substances should be intimate, 
and the mK applied to the retort for the distillation of the 
fuming liquor, gentle. When the liquor was not colourless at 
first, 1 have purified it by a second distillation. 

Its properties. ' The fuming liquor of arsenic, it is well known, is decom* 
posed by water. Tlie precipitate produced appears l;o be 
merely white oxide of arss^uic, for, independent of other cir- 
cumstances, it does not afibrd the fuming liquor when heated 
uith strong sulphuric acid. ^ 

The fuming, liquor, when gently heated, dissedves phospho- 
rus, but it retains on cooling only a very small portion o(4bis 
substance. The warm solution is not luniinqos in ^ dark.», 
The fuming liquor also, when warm, readily. dissolves sul- 
phur; indeed sulphur fused in the liquor seems capable of 
combining or of mixing with it in all proportions; but on cod- 
ing the. grenio^| part of the sulphur is deposited, aod assniiies 
a fine ciy^stalline appearance ; the form of the exystais .ufas 
apparently the octahedron. Tills deposition seems to be mendy 
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' solplinf with a litfle of tbe fiunit^ liqu^ betwfeon the inter* 
itSmof thecrjfsAli, for the^ctyMiU rfbar Wttiiiogy and be- 
Gdnie tntole.'is auperiicianyi but remain still acid intcriially, 

'ialietc tbe tirater has not penetrated ^ . 

It fikei^lse dissolves resin* I'hau which was called rosin 
win the siibjt'ct of experiment. Tbe solution was of a blueish 
gp«cn colour; but when gently heated it became brown « and 
remained so on cooling, llie portion ofn'esin liie fuming 
liquor Is capable of taking op Is very considerable ; when the 
resin was added in exc4;KS, a viscid mixture was formed. The 
resinous sohvion was decomposed by water, and the resin was 
sepmated, appai( nlly unaheied, mixed with wliite jrsenic. 

T!:*^ liquor is capable of combining with oil of tur- 

pcnth.Ji .nid w ith olivo oil. When the mixture w'as matle with 
either ot tliese /l<i, there was a considerable elevation of tem- 
perature, and a homogeneous colourless fluid was in each 
instanet; obtained. 

In these and sOme other fHoperties, the fuming liquor of Aiialoi;oui to 
arsenic is analogous to the fuming compounds ot^chlorine and 
sulphur^ and chlorine and phosphorus; these two, havirjg the MiTp!Iur!in*d*^^ 
power of dissolving sulphur, and phosphorus, and resin, and 
of entering into union wdlh the fixed and volatile oils. 

It is difficult to ascertain the proportion of «|tt|^onstitucnt Ui componcot 
parts of this compound by tlie ordinary modes wFhnnlysis, I 
have chosen therefore a synthetical method in preference; 
and Irom rcp« ated experiments 1 find, that 2 grains of arsenic 
require for complcjle conversion into tlic fuming liquor 4 cubic 
inches exactly of chlorine gas.- 
The experiments were thus cdhducted : the arsenic in one 
^lece was put into a small glass retort having a stop-cock ; the 
retort was cxhnuslcd, and a knowm volume cPchlorine gas was 
admitted from a graduated leceiver by means of other stop- 
eorits ; find (be absorption of chlorine, after tbe entire eonver- 
aieii of the metal into the fuming liquor, was considered as the 
pl:oporC]on condensed by the arsenief. 

Now, since lOO cubic inches of chlorine gas weigh just yfl 5 
'grililW, 2 grains, of arsenic combine with 3 06 grains of chlo- 
ffioci -the weight of 4 cubic inches of ' the gag. Hence 100 cf 
Ae fuming liquor ap|7enr to consist of 
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100*00 

As the fuming liquor ogives the white oxide when 
posi^ by water^ arsenicanc may be substituted for it^ old ikim* 
Butter of anti- llie butter of antimony is a well known substance/ 

»ony. which 1 have examined was obtained by heating fbg^ther difiir- 

rosire sublimate and antimony^ or anlimony and calomd} aiSd 
w.ns always purified a second distillation at a low temp^ 
rature. The best proportion of corrosive sublimate and the 
metal for pnaking the compound, I have found to be about 
parts of the former to I part of the latter. 

Yci properties. The^^butter of antimony, like arsenicane, is capable, ,wben 
rendered fluid by heat, of dihsolving resin and sulphur, and 
,bf combining with the fixed and volatile oils. It affects tho 
oil of turpentine very like the liquor of Libaviusj the' actfofi 
is considerable^ much heat is product, and the oil is rendered 
brown. ^ * 

When the butter of antimony is decomposed by a suffici- 
ently large quantity of the bydrosulpbnret of potash, that 
compound ip^ formed, which is commonly called the golden 
sulphur ofl^femony | and which, when decomposed by beat,' 

I have ffiiSr to afford merely water and sulphuret of anti- 
mony*. 

ift component To ascertain the proportion of antimony in the butter of 
pa rts. axAimony, 6o*5 grains of this substance, colorless and crysCat- 
lizcd, weighed in water, were heated in a solution of faydro- 
sulphuret of potash, llie wBole of the antimony was dtssolv^^ 
and the hydr^ulphoret of potash being in excess, there wlu 
no precipitation bn cooling. The solotion was decompoiied 

Golden sul- * These results* appear to me to demonstrate the Cmdi of wr* 
phur of anti- Proust’s opinion, that the gc^den sulphur is a hydrosulidiuiMsd tidiis . 
Stray. of ontimony. Frommy ezpeaments the only difference afoomposilion 

between kmmss mineral end the preceding com^oond seems j 

in the former contsining a smsOcr proportion of sdphamfod lud^ 
drogen than the Utter; for 1 have obtained by the, decomposidra of 
kermes mineral, by hest^ a compound of sulphturei of andakfiiiy rad ' 
piotoadde ; and I have converted kermes Info the goldim 

I of water impregnated with' Wipluirettedliidrbiem ^ ^ 
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niitfktte |[et4j tliegoldlj^jpl^b^ thrown dowit was 
ooBei;lf9d on il^£lta|, WaD wi^^« and drjpi i heated slowly to 
fwinois la A glass tiibey steam In plentx^ was disengaged '^ith 
veiy d|g&{ tmcea of snlplmr^ and salpbnret of aotilnony re« 

S » whwhj %ed >oto one mass^ ^'cighed 45 grains* Ac« 
to the experiments of Proust, Vbich 1 have repeated 
e same result^ sulphurec of antimony contains 74*1 per 
of -iBetal. Hence 45 grains of snlphuret^ or the (iO'5' of 
^tter of aatimonyj from which the sulpluiret was procured^ 
m^st contain 33*35 of metal } and considering the remainder 
2y*l$ of the 60*5 as the proportion of chlorine, 100 of the 
hutt^ of antimony seem to consist of 
39*58 chlorine 
6o*42 antimony 


100*00 

This compound, as it yields, when decomposed by water, the 
sobipuriated prolq^ide, may be called antimouiane or stibiane. 

A compound of bismuth and chlorine has been Jong known. Butter of bls- 
beaiing the name of the butter of bismuth* It is obtained both ”‘uth. 
when bismuth is heated with corrosive sublimate and culomeK 
2 p^rts of corrosive sublimate to one part of metal I have found 


gqod proportions for its preparation.* There is 8fg||kdifficulty 
in procuring it pure, and entirely free from tl^^iPcury re* 
vtved j this is most readily effected by keeping the butter of 
bismuth in fusion, at a temperature just^below that at which 
merpiiry boils i tbe mercury^ slowly suMdes and coIlecta|jn 
tbejbottom of tbef^sel, and this operation, continued for an 
hemr oi^twp, aftbrds a pure^ or neaily pore, batter of bismuth. 

Xbes prOj^red, it is of a grayish while colour, opaque^ un- 
s^lbj^lia^, and of a granular texture. In a«g]ass tube, with 
il very small orifice, it bears a red heat Without sj||^liming. 

^ ^ * by4raaulpbjiret of bismuth is produced when tbe butter 

is, boated with tbe hydrusulpburet ofi potash } 4nd 
'MlUt. bydiwsulpburet, like, that of antimony, a^ords» when 
Aseompo^ by beat, a snlphnret and water § 1 have appliedvlfae 
irimie' mode of anafysia to ibis compound as to the last. 

.^^65 'grains of butter of bismuth were decomposed in a wam An st ywef it* 
igrdrpsalpfanret of pbWb. Tbe ^rk brown hy- 
>.miidpbaieta|f^^^ not dissolved, was 

. . collected 
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collected on a filter; tlie bydrosuipimitettcd flolution was 
dcconjposcd by muri^iic acid, the slight {ir|^ipitale of hydro* 
snlphuret produced was added *to the first portidDiH'Oiid the 
whole w/s well washed, dried, niid heated lo rcdnoss ki a 
glass tube ; the sulphuret of bUtniith thus obtained, fused into 
one mass, weiglied 447 'grains. 1 had previously ascertained 
the proportion of metal in this sulphuret, and found it to be 
81*8 per cent. 44*7 grains of sulphuret, or 55 grains of tlio 
butter, must therefore contain 36*5 grains of bismuth 3 and 
hence, 1 00 of bismuth appear to consist of 
33*6 chlorine 
66*4 bismuth 

100*0 

The butter of bismuth may be called bismuthanOd- 
Singularities Among the pdboeding combinations of the metals and cblo- 
pound«*^with" iIktc is a surprising difference in respect to volatility 
reijHrd to vo-nnd fusibility. Iron and manganese, two, difficultly fusible 
lion metals, fonn^with chlorine readily fusible oompnunils, and a 

combination of the fo: mer metal and chlorine is even volatile ; 
the compounds of tin and chlorine, and of chlerine and anti- 
mony, are very volatile substances, though the metals them- 
selves are Ij^d at very hi^b temperatures 3 on the contrary, 
the combiitjitions of chlorine witli bismuth, zinc, and lead, do 
not exceed in fusibility ; indeed are not quite so fusible as the 
metals themselves. I can ofler no explanation of these pheno- 
niUDa. 

Singularity of Another singularity attending the liqnid fuming compounds 
the family of chlorine, such as the liquor of Libavius, the fuming liquor 

L poun I. oxymuriates of sulphur and phosphorus, is, 

that they do not become solid at low temperatures. I have 
reduced, by atjpans of a mixture of snow and muriate of lime, 
the temperature ol' all these substances 20 degrees the 

zero of FahrenbeiVs tfaermometcfr, but without affecting llietr 
liquidity. 

Influence of at* influence of atmospheric air on tlie compounds of the 

metals and chlorine at h^h temperatures is curioOS, and wer*- 
mam ^ particular attention. The combinations of chlm’ine with 

lead, zinc, copper, and bismuth, appear to be volatile in opeO 
vessels, and fixed in clojid ones. How moist air operates in 

these 
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these ifistaiices^ it is difficolt to say. lu other where it 
evidently acts ch(|nii;Blly» the changes .explain themselves \ 
thosj when the compounds of (Ton and chlorine, and of mlan- 
ganeie and chlorine, are heated in the open air, hygrA‘nclrical 
water of the atmosphere seems t> be decomposed, ns lonrintic 
acid fumes are produced, and oxides ^of the metals lormed. 

Probably the volatility of the other compounds is connected 
with similar circumstances. This action of moist air has Action of 
hitherto been much neglected ; it is certainly worthy of being **"* 

more fully inquired into, both in a theoretical and practical 
point of view. Its importance in practice is excmplined in the 
reduction of horn silver, and in the formation of several of 
the compounds of chloiino and the metals 5 if nu/ist air be 
admitted in these operations, the silver will be lost, and the 
compounds •not formed. 

Guided by analogy, I have been led to try whether the Action of heat 
muriate of magnesia, which is readily decomposed by heat in of 

the open air. lvuu ]4 not, when the air was excluded, by intro- mAsnefi 4 . 
clucing it into a gUss tube with a very small orifi|;e» aUbrd a 
permanent com()ound. The result was agreeable to ray ex- 
pectations j 1 obtained, by strongly licatiug the muriate for a 
quarter of an hour, a substance like enamel in appearance, 
being semifused, and which appeareA to be a mlxtatf|^f mag- 
nesia and the true compound of magnesium and cfflKne, for 
heated with w’ater magnesia wa.s separated, and a muriate of 
magnesia formed, , 

'#■ 

5. On ilie Relation let ween the Proparlion of Oxigen and Chlo^ 
rinein Combination tviifmseveral Metals. 

Hrroura being very common in chemical analyse*?, oven in I^ortriuc of 
iboso conducted most skilfully and carefully, all possible means portifltis aT«f 
should be taken to discover them ; and no mcanSi,! think, pro- of uccn. 
mise jlo be more eficctual for this purpose, than the general 
analogy of definite proportions." From a great variety ol facts, 
it appears that oxigen and (.hlorine combine with bodies in 
the raiib of 7 ’A to 33*6. With l part by weight of hidro- 
geo, for exadaple, 7'*^ of oxigen unite to form water ; and 
33*6 of chlorine unite with tlio same propfjrtioii to produce 
tnoriatic .acid gas. To judge therefote of the accuracy of Ihft 
anaKtim of tbo preceding comblns of the metals and 

chlorine^, 
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' • they ()is« 7 :^ree, there is equal ren^-fi^ 
them to be wrong* " ‘ W 

Aptiliedto the Thu* as (he orange dkide of coj»pc^^ analogons 
compounds of 3^4 the brown oxide to caprariea« the oxigett cUeyiM 

copper y K* #Atf%Ar in tKncn i«nmnminda SIA ' 7*JS 


sbonid be 10 each other in these cocnpounda at 

And from comparison of my anal) sis with (boaoii^ Mr. Cjpra* ' 

NBvix and Mr. Pboust, it appears^ that hfc two £r^, 

copper being as 60 ^ ^ihe oxigen is to the cb|^ne 

instead of 7 *5 to 33*77» instead of 3'36; and in thetwi^tij^ 

as 7*5 to 33 6, or as 15 to 67*3. Coincidences as near as jml^t 

be reasonably expected. 

There is not the same, agreement between Mr* WAiit*« 
analyses of the oxides of tin and the preceding ones of the 
combinations of this metal and chlorine. This discordance* 
induced me to repeat my analyses j and^ obtaining the same 
result as at first, I direded my atieimbn teethe oxides of Ha, 
and made t%e following experiments to ascertain the propor- 


tion of their c^^fitqojqt^wU* - ^ 

(Eipcimnt. 42-5 jKo, of tin. which had ^eo prectpitat|4 .*he 

on the oxito ®*>iate of^ids itteial by a'.nc, were bMted with nitric acid .in a 
of tin.> ^HUe, and slowly converted into peroxide j the acid 

and wateri^ driven off gentle evaporation at first, ind 
afterward by a strei^ red heat, {^tinned for a quarter of an 
l^r. The peroxide thus prqdoced*' was of a light yellow 
^oor, and being grados^ dried, it was semitranspa* 
rent, and hard enoogh tbicjslch ^a»; it weighpd 54-25 grains. ^ 
Hence, as 42*5 grains of tin acquire, on conversion into per* 
oxide, J 1*75 grahas of oxigen, this oxide appears to contain 
31-66 per oedt of dnigen, just the quantity fiMind in the 
native oxide 1 ^ Xh||^h, instead of 28,^ proiHj^ 
by Proust. - ' • ^ 

Mr. Bertbollet, jiin., has shown, that Mr. Prc| (jtj^i>t imate,, 
of 20 per cent of oxigen in the protoxide js inolMil. To ' 
lascertaia the true proportion, 20 grains of tin wqre ^ssolvod 
in strong muriatic aod in a retmt ocnnected with a pneumafic 
.apparatus, and without Ibe^^aafistaoce of heat; IficutHCind^ 
of bidrogen gas were #rodbi^. (ftwom. 90, ihmnoOi. 00.) ‘ 

.A*. 
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equivalent to B cubic 

grains) to 2736 ghd^ihe'-" 

'i«'^3twie iw iin appear iti'^omain \ l *99 per cent of oxigen- 

of ^|lie coin|>are4 with those of t!>^\ . 

i,of tin and chlurine, are found very nearly to 
ratio of oxi^en tp chlorine m the first two simi- 
lar oom[^nds;« the tin being as A5, Isas 7 5to3:V4; and iti 
the last fW^<i,viE. the peifoxide and the Jlquor of Libavtua^ as 
^*6 to |3; 1 fi 2 to 67, , 

As tfie'bjabK oxide of iron is formed by the deoomppstiion ot irou . 
of ferrape by a solution of potash^ and the retl oxide by thj|t 
of ferranea^ it is evident t hat' tliese oxides and combinations 


camhiim 


of irdih and chlorine should coincide in the proportions of. ibeir 
cohstjtiu nt parts. This apppairs from the analyses* of Di. 

Thompbou to be nearly the ca^ for, , iron being qs 2y5, . the 

oxigenisto the chlorine in the black oxide andtbrratie as B 

instead of 7*5 to 93‘6 j and in the two others as 8 to 33*6, or 

asl3 2 io 5 ry 5 . iFIcre the agreement is less than in other , 

instances ; but this is not surprising, considering the different 

estimates of the proportioivi of bxigen In. .^bie oxides of iron, 

and the difficulty of ascertaining tbgmcoittbtly. ' " ^ 

The yellow oxide of lead, apd. the white.Qxidcs Sijmtimonyi 
bismuth, zinc, and arsenic, are jbrpi^, when.^fhe |pnbinationi> ^ ^ 
of these metals and chloripe ^re decopsppsed by a solution of 
potash. But on comparison . with* the t^st analyses of 
oxides^, there is no^ excepting the , case of zii^and arsenro, 
that coincidence of propori^# be expeci.ed. ^ 

Zinc being as 34;5, the qxigep^^n*thb analysis.«f t 

of Proust, is to the chloripp as* ^ 34*4 > and, the arsenie^f 
being a.« 21*0, the oxigen, from the analysla pf the same cb^ ^ 
mist, lAte the chloride as 7'3 tb 33*6, lis^ analyses of tise 
oxideitSTthe dth^Wetals bciiig at varlai^"^ those of the 
chlorioefCombioatioas, 1 was induced to make the following 
expei^^^i^'v^ith Uie hope of discovering the cause of 

100 grains of lead, which had been /precipitated ffom^the^hMlt • 
ififrate of lead by kioc/ were dissplved in ultric acid, and thrown 
down by carbonate of ^tash. ^ This palpitate of carbopate of 
• NicI[oUoA’& joornah ^t»I. XXXVll, p- S75. 
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1^2 combinations of OXIMOBIATtC ACID AND HETAM. 

with^. sulphur, no more gas was prq|hice4 ^ expaqaion 
occasioned^ sidphur sat>limed^ ancr a ffBy sulpboret 
of tm remained. Theinf re«ulu I have «evefal Hmcff 
and not only with aurum mo&ivum prepared as precedli^i 
but wtth,b('tije also niadofaccording to Woulfe’s process. As. 
no anlphureous acid gas was produced^ and as sulphur sub- 
Hmed^ it ni^^y be concluded^ that aurnni muslvum differs loercly 
, from (he gray sulphuret in containing a larger quantity of. 
sulphur. My nc.xt object was to ascertain the exact propor- 
^ tion of sulphur in both these sulphurets, for the sake of com- 
parison with the combinations of tin and chlorine. 

Componrnt 100 grains ot tin in a fii|cly-divided slate, as precipitated 
pjy sulplliuct muriate of this metal by zinc, were healed in a glass 

till, tube imimatcly mixed with sulphur, the combinatton of the 
two w'as accompanied with viyid ignition, tbesulphuret formed 
weighed 12?‘3 graias, and, broken, it appeared perfectly ho- 
mogeiuxius; it was pounded, and again heated with sulphur; 
bat the excess ot sulphur being expelled, fhe fused sulpburel 
had not bicFCaseil in weight. The second lime 1 made this 
experiment, 1 obtained the .^^ame result, 
and of nurum .'iOgr Alins of aurum riiusivuin, j^uritied from mixed sulphur 

(jy exposure in^ dose vessel to a dull red heat, Were decom- 
posed by a:bright red beAt in a small green glass tube nicely 
weighed, and having only a very small oribcej the loss of 
A sul|3fmr, by conversion into the groy^sulphurel, was equal to 
9*3 grains. Hence, as 407 grains ^ gray 'ulphuret contain 
87^ grains'^' of sulphur, 50 grains of aurum mu>ivum appeas 
to couMin i 8 02 gr^os. -‘i t 

Ratio in whicir which sulpbtir combines with bodies is to that 

jdphwr rom- in w'hich oxigen and m which chlorine combtne> as 15 to 
diestcon^a^ 7'^ 3d*6. This appears from the proportions of the eon- 

with ojogeti, fitituenj parts of Bulpburcited bidrogen and sdlpburtsoos acid 
dc*iiddF^^ ** gas ; tor 1 have found 100 cubic inches oT^te former to weigh 
3(1*64 grains, and 100 of the latter 68 *44 grains. , Ja the com- 
parison, therefore, between the sulphurets of tin j^Ks com- 
' binations of this qjetal and chlorine, 15 by weight of sidphur 
are ecpiivaient to 33*6 of chlorine. And the tin Wogas 55, it 
appears from the analysis of the gray sulphuret and stannane, 
that the sulphur is to theubloriue as 15 wctly to 33*4 > and 
. ' . ^ from 
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fixuipdie ahWjj^u^f (he otliert^o compounds^ aorumni(}i^l;i^^ 
andCtbe liquor of Libavipit, to " 

^proportions of in the two sulji^Jurcts of iron 

4ioCitot accord with ijbe proportions of oxigM\ i$L the oxides^ 
'or of chlariOe in the .cfiloriue combinations ; hut I am yet ig- 
norant of the cause of tills difference. 

» too grains of lead, heated with sulphur in a glass tube, 
affi>rded[; iin tWo ttials, 115'^ grains of fused suJphuret. Hence, 
lead being as 97*2, the sulphur is to the cblorinc in the re- 
Xpe^ve combinations as ld'09 to 33'8. 

iSuIpburet of antim^y contains 23*9 per cetit of sulphur, 
Hence, antimony being as 42*5, the sulphur in the sulpburet it 
to the chlorine in the butter of antimony, as 14‘66 to 34*6. 

]06|pra4ns of bismuth heated with sulphur afforded 122*3 
grains of sulphnrct. Hence, bismuth being as 6y*5, the solphur 
is to the chlorine at 15*08 to 34*2. 

In the following table, the proportions are collected in which 
dijlorine, sulphur^ and oxigen combine with several metals > 
the numbers reprcficoting the metals are kept coustantly^^^ 
same, for the greater of comparison. '1^ 

Copper ^ 60 + 32*77 chlorine = cuprane. 

4- 67*20 ditto • SSI cupranea.^ 

+ 779 oxigen ss orange oMe. 

4- 15*00 ditto =s brown oxide, t 
Tin 55 4- 33*40 t^lorioe =s ttannanc. 

4" 67*00 dSto = tlannanea.. 

4^ 15 '00 sulphur •= gray tufpliuret. 

4- SrpO ditto p ,=s durum musivum. 

’ + 7 * 60 oxigeti ' sss protoxide. 

4- 13*20 ditto s= peroxide. 


7' 


Suipburats of 


iroo. 


of lead, 


of antimony, 


and of bii- 
niuth. 


Comnmii}ds of 

vetau With 
oxiiauriatio 
gas, oxigen, 
and lalphof . 


Iron 29-5 + 33*60 Chk^ine =5s ferrane. 

' 55*50 ditto p ferraoea. 

+ 8*00 oxigen ss black oxide. 

^ + 13*20 ditto ss rcadoxide. 
JMTaiig^bew 28*4 + 33*60 chlorine. 

Lead 97*2 + 33*80 chlorine ss^plumbane, 

. 4 - 15 * 09 . sulphur = solphurct. 

+ 7:50bxigen = yellow oxide. 
Zioc 34*5 4* 34*40 tdriorioe =s xiikcane, 

4- 7*ffO oxigen oxide. 
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lie 21:9 33^^cb)(^DD B=; 

+ 7*30 oxij^ srH'hite oxide. 

ii^Dny 42*5 

’+ id’SdWlfj^r v (utphut:ct. 

'+ 7‘50 exigeu 'ss protoxide. 

^ O/ 'd > 34*20 cLlorift^' is bisinuthaiie. 

+ 15*08 sttfphor' =» Aulplibrot. 

+ / ^Ooj^igen s;s okide. 

» „ ... ^ 

CniheJeim of murioHc jidl^pn sme Comiftnafions 0/ y- 
Chhnniand 

Mjew el tnu- Sir Humfhut Davy panted 60 ^ in a great variety of 
instances the existence ord)i analogy between chlorine and , . 

pounds of o*i" OX»^n. He hat tbown, that'AeibrnicF, 'onitccl t(itb*ce|tain 
wdl^jlV*^ . hiflammaUe*, mngtitatef, like the latter, acid compuandtj Und 
^^m^iiied Ijtitfa' metals. "at’t{t'ihA«’ already been observed, 
stances similar id minf rtjpects in mbtelfic uxidca. - ' • '> , 

,I have kept tbia antd^y ia view, in m/ Inquiries; and* ’di* 

^ by it in ' my^'dxperunebts, 1 have obtained someyesults ■ 
icii appear to Bte. to coincide ivith it. 

Thus bavliig Seen kd^ot^, the action of muH^itr acld 
difl'erent t^binations of the owfals end rhlorine, I haife found 
ui^of them captdjlc of wHing wills this add, and offorraj.' 
ing'compoouds Wot dissitillar to awne of those CCfalttinl of 
,, acids and pictallicoaidea;;^ ;> >'•' i; , , 

Corrosifir^obliraate,. sia^fiaa^^ enpr^oe, and tbe’co^tHia- 




tions of chloride with anthniM^, tii^,' lead, and Chw are all 

^tohibleindif^r^fdegrewl^iauTiatieattdv i !*,* 

^^Jtrou»e*» ^ Corrosive sobiithate, . is, blit sparingly t^^le in 

and still more ,spy^ing]jl tn the wtptoio and liii^.aciiSs, h; ft 
have^riaine^ tefjf readiljy rttoble to nioH^ i cubic , .; 

ineb Of the cod^bb.i^mig^d’^ bi^-ibotrt-‘lsferj^&^'trfl- 
this, substance, and ¥tiea.getttl)t! heated, a 
coosid^able, about 1000 ^ins. The eompn it^tfi^ 

!solid||Sm oh coolit^ .toto a ci^tallioe fibraua a pearly 

and brillina lustre. It Is decotppi^ by beat,:. )be >dd being 
. first eap,^ j ^ when exposed to, the. atlito^^, it et|bi^ 
.yesew, and app^ tij lato'itaacid j foi^ i||^ard ahalyset^ tt*. 
#A^<ii*thepntoc(KRudvbtaG^ 
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* When 1 j&iit the acdsin of mulriatic iM on .ihe diffe- 

» n!^''‘Combiiiif^i^ij cbl^^ meiitiohC'dy I ^ 

A#5ife, tbnt ihild^h^ 

bcj^tlWer 10 tim acii^, ini Mr. Cue key ^hafof ci^ilne* ^ 

Hoj^ bVI^, asapf^i»>^nd hoiav lea^," m precifdtated from^ 
muriaiW .,acid qn|ilter^ watd^. Both* t% hot l|aiurated 
solutions ^ tbef^wo .losl> ^m|>otiiid»<Ia{^$lt crystals oil cool- 
ing 5 ilxHO from'llio ^lotion of the former are of an olive ^ ^ 

Cfobur^ and of a prismi^ic form^ add coniist of coprane 
and muriatic acid j those from the latter are small VhUe bril- 
Jian't plates; '' ‘ ' ' .. ' J 

Finding the comb itiatioitii bf 'ilie metals and chlorine so None the 
genei^y soluble in liquid mt^)4iiLiQ94id;i I expected, that scmie 5,2S?S^9^Jfia- 
of them might absorb moiistW node that 1 iiave tie arid dat. 

tried have possessed this priyeny* not even the liquor of 
jLibavjus. Indeed this is . rxi^ singular^ for water is necesVary 
to the composition of many sal^e! bojdit^s$ neutral carbonate of ' 
ammonia and niiigtc oydnmid^iXf for:4dttaiicd» canom, be torcnccl 
witJtiqpt the pfe^estce of wAtW# hfeiUier Jia lim .pj<isc»p'itatjdn 
cupratiej^, born siircr, and borb tedd from jaiuriatic acid by 
water extraordinary j thet^:^re several ialtiif cmiuiping /. 

lie oxides vWhioh are liable to jhcr tMimh change^ Uie oxides * 

having less affixdty for. the acld«/tliaflvrnt^^^ ' 

The aotiem of .muriatic ac|d:opb.te:LX>mbitt^^ thcdijJl- The tciion of 

rent metdls and cblorinc wUT^ril h4.ve lillle .dipu)>i^> aftV>rd,#liien 
more mioul^eiy invcstij?rt<^;lKXplihaUQ^ many phenomena, ^sny plicno- 
w^cb' are Hot ,yet acci^tU^ l^foi;^i conclude; 

I shAJt.iibeoto oiio,,;nsianc^J' to which appears > 

to be apfdicable. gRobsx hsi ob^r^ 

rf caiora^^ty boUlBg mhr^p convereion intd)**®*' ®*’ 

corroKi V 9 s!g^imatf^ and ib^Vciiiy/ 5(ow calcmiel beihg ^ ' 

insohitb^^^ muriatic add» ebts^es ev^^tly apj^r fo/., 

for cUrrofive 



OM TttB SlCfUAV CORAl 


Coral JFUhtrif in ihe SaiM ly Alfiq 

/ Kigali Aa#« M, O, 

Mt^/afhw ai ponin^, Dupnntiyite, ti siricia Ptl&ri 
Ctuuftra Jcru^t avidts juinoui cwaUla nautss 

Flaaamhf^ tn Suchd, 

Commuinrated by ihe jinihoi 

Crtwi ••ubpct |r IT AV*IXG for a long time employed myfieU jn the stmly of 
fi»jrx wor/li\ vanoils iiiiural prodnftrons, vitli uhioh these# that 

bath< s the hiciliau sboios nbonad^, the cornl wab the lifst olyert 
^ to at li not my fiot.tc Ihin beautiful and t leganf ornament ot 

tha sM rould not ^ailof d ‘setting first to iume mder my 
'Ihr A'uhur » I hat 0 been trequcnii) prescoi ar the*fi*-hing of 
tu } oi It. ihecriast of Sitdy I huve toniompUud it in the very 

hottvim of on it<^ nattve spot 1 Jin\e gathered it tiom 

stones, and sliclU, and othei nmniie sub&Unfes, recently taken 
1)1 It ot the si-Ci , I have bad it worked m m / presence • I have 
inolysed the several varieties of tt . in fine, I ha\e extended my 
io«»taichcs to wbatevei w^duld give mo the least insight uifo the 
uaturo of this substancci jromparing the resiihb Of ray owti, 
obst I V itions with every thing the ancients and modtiiis have 
written on the sifbjoct, and consulting in merv point the treasuies 
of naui'al history, tilth which the preseiu diy lias been so^ 
ahund inily u bed by the accurate experiments and luminous 
^ theoiki ofjjISfe many *^i oat men of the last century, 

Obfrtt oi the I |> n e endeavoured ui iho pfusent memoir toeBtabhsho clear 
pmem p^ijcr, p-coive notion of (liet>riJ|iD, iouiease, and nature of coraL 
Tins u i>rk h'is been tlic more pleasing to aio» ai> I flatter rn^sdf 
1 h no been able uot only to coiiflrmihy my own observations^ 
what has been already ^s^ittcn on the subject by tormfw Pbiloso*- 
sophori>andNtflUraluiiv,but to add some »eW iaota,r that may 
food to clucid^ie the bSitoiy of Chia manoe produotioo, which 
has At all itmes as much ot^tfpled the researches of aaUirsdtsts> 
^as it has engaged the admiration of the fair sex, #Ub whom the 
t b^nty of itsco]uor> and brHhaocy of its texture> havavetidered 
aI[o fiiomileoAsmxiMtofdreM^ ^ ^ 

^ppo«odtd be Iheaucioots^ altcnding only to lU exteroal form, cooc^vad 
***‘^ coral loheaplaot whgdi frop\ iu raa»ficat|oot it bears' 
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uotnt* lesenabbtiJL an^l named it litiio<i<«ndron, t)r stony |[dant» 
on account of ib nardoe'!»^» 1[t,waa so caliod b\ Dioscorklilil^id 
Vhi»y. Tlu’se authors 'ami tJjeir ccttilem|>ora‘ric< did not atuNhfii 
to coatraJict by the most ti'ifling cKsmiiutionj what the po(*t 
Ovid (hiS head full of (rnnsformarmns)diad asserted : that under 
the water it was a $oA plant unt> imiOiediet^iy on being lakrn 
Srom the sod, betMtne haid. This upinloti pi evaded tor a long and many 
t!mo> and wasencouragt I in later times by many greni tiatniaU *''‘^‘^^*^*'** 
hts. Of till;* number ^ivai the celebrated Ce^ilptno, 

Our Baccone^ who took mueh {lains to invcjidgato the iiature i^ccatif*^ 
uf coral, could not dhest Inmvclf of tins Idea > but, gifted be mwad it 
was with great sagacity and penetration, uni being convinced, 

Qikhei tto.a hi^ own obsei vat lon^ or those of others, tluit t^inl 
wa$a plant, nnd ',till Icav that it was a stone, he itnuginod, 
that the nfiiky juice, which dioiH from the poruft o( tresh cora), 
was Its seed ; which, being dispersed lU the* sen, is pienpitaiid 
and gradu dly accumulated hi a regular ioun capsules 

Kutare provides for it^. 

This opinion, t^iding to alienate naturalists friBni tlic belief Onunt Mar- 
ot ilir vegctaldc nature of coral, was entirely removed by the 
puiilicatiott of the valuable and eiudiio work of tlic celebrated 
ennte MarsiUi, cntilled Stoiia dol ^{are | wHtf, led away by bis 
linagiiiation, or rather deriving httle aid from the state of 
natural pliUosophy at that timoj^ suggested 401 idea, that tbe 
* movable substances at the extremity of tbe branches were tbe 
ockopetaloos flowers oft the coral, and thus revived the old 
opinion. 

Toornefort, who, in (lie pursuit of hts fav6arlce study of Embraced by 
botany, ba4 remarked tbe vcgetatibii of stones in the giotto 
Antiparos, eageily adopted this idea «id was followed by Kay, 

Boerbaave, Klein, and many others of that time. 

No sooner had naturalists begun again to take up thesnppoqedtobe 
observjafiotis of Baccone, than ih^ discovered in the hard sub- * 
stance of OQial a sort of earthy concretion : tn4 this not being esrsous esok. 
suffictent to induce them to expunge it from the list of vege- 
table sobstamres, they considered H as a marine plant encrusted - ^ 
wiUt ceteareons earth deposited by the T>ebman waspf 
this opinion^ to which the miaeralogpst Baiuier was also much 
tocliiied. 

* SesAepbsscbermrleCoAl^ aadihfaie^ 
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ON 1HK BICItlAN COKAt' 


rwrantcbnpe Oar FerranK Tmp^rato, to hit Wori( on nat]u.ifi^ltory (vht^ 

ptl!ei’nto‘‘Se ®***®'’ wctwt#, tuMk Ac^ Ulttiftit fcjpriS 

tSiThabitation ■>> tboogb well do^iilF iiKir Nttenrion h'om [tt «on 

of worm*. tdoiog tbo principles of many iotporfant lfttths>,''wWt^ ^aw 
since been brrwght to li|^bt)« bad already roppoaed, that toqsd o 
the species of coral were nere^ the ^babitation of maritti 
This opuiion worms. This opinion had to moch of probsh^ty, {bat u ba 
always tieen ciitertaiiied by naturalists since ; and (he discovty^ 
* * of tbe polypi assists to explain on solid princtplet the (ruo nattm 

and origb ^ coni : and on this account the works efFeyssonnel 
Jussieu, Guetard, IVetnbley, Reamnur, Donati, L'.tUs, Fatlat 
Cavolini, Spallanxanit aud many others on coral, became Sii 
interesting. Coral is found foand nearly all tbe Meditecraijlieat 
islands. Pliny and DIoscoridcs speak much in praise of iba 
found in the Siciliawseas* in their time. It is fished *for at prS‘ 
sent on every part of the shores of Sicily. 

PUcM where The Me^nexe collect a great quantity in thcAe stiaits, ever 
^^®****®l*as far as Al^aao } bat the 'j^capapese, whoare chiefly employ^ 
' edlo working (he ccw^li twt only ^sb it in*the ne*ghbri^iD( 
. seas about the Eoliah and other islands, but extend tbei^ Sc^fcl 
. to all tbe Southern shores as formas Cape Passaro, and be^'onc 
Siracose. and eve* to th<t coast of ^laiUvy. They aie obl'gec 
to occupy so lateen of sea; as they cannot fidi agaii 

on the sgtocaiii^jy^ sw’erai years, the re-prodootmU of cora 

y*»r^h» tequiring a greaiwngth of time, et^a neatly eight year'- - 
wpr lution. myself culiected it on the shoECs of Cataniat, and thence a; 

far asTaed^Mu ,f ™ ^ 

Tiinir n u n t 7 ho iii»n^cnt With which the coral is detached tip 
uHNt to get it«J)ottom pt the sea Iwsbeep known a lens time. It k Skoiposer 
of a laige weodqn having fastened to each of its fot)i 
esttrehiiiies'ntHtS'SOfiiciantly capacious, fo enclose- .the coral- 
•which is broken fiom its loot by a lat^ sj^nne hamg^g from t|p 
- centreof tbecrosk The hnttyiaacat is 1« dwwo-by tkoimpei 
tbo boots .empiciyed'io t)^ ihto tbe aeth.'wd afid 

. ’> ' jf>(' 

* SseDkworide', bk ik. inkysass, 

i ilvDhe ttou «»«> ^^arrafSHor tkaim, tt <» 

'jfimn. INm tcmwtanwr*, not finding j^iuiiiu cl l^^f.hS'tl^csA 
*d it AsobVy^lsWtfaf {rue name b MdiA, for tiw^Utd«M|^el^nipsk 
ms spckatl j «>' c&UeitI; Iran; tfimsslt namdi if Mt tikrm:^ 





1#^%' wta^ljpwi ^ 

(Of ihU macHiDe. ’ 

fxorii thi mcrtt dictate OoW ****k*^ 5| 
in1i^h^|<>n I liiWe biten abfeto oUMa from Ae 
W to ibk l aqi p^rsoadktdji todl^^ 

c^mitktciy iewii all’ bai#'«i^jtaiK.*e$« roefe, ibeBa,* i^CA~l 
bave'Weii It Attached 'tii h^ vA softiie 

a*<'A 4«r«A 




if grows kcra> .grcHivr nci^p^ ui»ii .<»wi9iTC’i|:iwuvii^^a 

^^atMSif ao .incbr« thtipk. Th6‘'d^btIo&^W' i^ Wnckea extpnc^ ^ 
fonvprdiiYrijiM {he tb'y6l<^ 4h*' foo'l attached j 
;th^efore \»bhn' it grows on thbtbji'bf (I cOTwi tl»)» ,^6ad 
‘'downwards; iffrot^'a bikicbntAl iMatSs.oJfWard*-: tob^tepnj" 
b^only hbwei^fibbWnebek^tsbtddd#:nmird«, which' etmUca 
t1^ (Kts to (aacioss if wiibjgrmtef faciiHtj^t^hdB detidied by thK '* 
stone. ’■ ■ Jf*- ■' ‘^ ,' ’ 

*' If bi^btw comtantly retnsi^ed; .t&at the.bfok* braniidies bfi^ttefiM * 
eoralkttiltcb' ibenSudres tO'8b(be \i>ard'siiI>MisnbA» 
contiuud' tbeir growih. Jt, .1* V^^’^edniiteo© to iinb Ibany »absb>iice. ^ 
fbianchia.of coral, wboh taket; biftf bf fhe'tttf^ perlbrated in Jh*y a^ fre- 
scvei al pafti, Tttfere ca^iib bb ,dQ^t; the work 

the litbopbt^' j^orbos iwbidb at^ckeveb i^.librd<Miikibstflneek, ^ 

for it iawelt known thid' 'jpiet^' iitd tuusdwt- J -v ' • 
carbonate bf lime; ■■■ Tbb ia^l -fata Hbt^W l^obei) which i» V 

most- eagerly sought bfitisri 4ki^' ^ ;fit»,,ied tjoltio^; Artists at»d estsemed. ' 
ladies g^iye it the preforenebV It iibpttwei th^^pMrms of a 
bbiipifiil .1^. -Natiir|{iMii'':dbtoi^ Uid fkirietip; ityo 
orrj^^’dtolbars ki *'bbr^ MintaUidpd,' whiite and re<|, 

' the two eltrbm{»$;ii;^gfadatioi^'.t^ frotiii’j^ ime to (he 
other prodttbrog 'infinity n^les^ab^ 

-kj|bftri^«^<w'thb'tas!Si*;'^i^ ’' 

■ 'ah^«E|siat ii|^yfnd-rb(«iyt^':'(|b'^ It.:^.o)ait 

;iB^yj<htleiliWb5«^ft‘<!hWi,' /•''!! ^ 
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Varieties. 


ON THE SICILIAN COBAt KSREtV. 

f [)u}l viriiitecorM , b} some it is call^ Ihwti / 

resccnblitoce to the colot^r of tho fava. ^ ‘ 

'Itar urbit^coial AU those varietfos are foimJ ia the 
sens round the island, sometimes on the same spot. Tiio first 
and second arc not so aboiodant or common as the others. 
\)»ptirjn<cof Tile exlreimties of cwal, when extracted from the sea^ aio 
<^wolled and rounded^ resembling juniper berries. Probably 
i!> u 1 up. these were the barrios remariced by Pliny, which be considered 
as the firalt of the coral ; although in his work he asserts that 
^ they arc white and soft uQder water, and become hard and red 
, out of It. 1 am lochned to beilevCi either, that be wrote froaii 
the reports of oihets, or that he has mlstAken £or them the red 
Ftuid express- globules formed by the artist. These exiremities when pressed* 
ed from it ^ unctuous fluid rei»einbling milk, w^lndr has a 

f.om taste* It was foruicHy thouglit to be the seed and nutri- 
tions juue of thecorfl plant. 

Cw d hard in The sub'jtance of coral is h^rd ns well in the sea, as when 
chescstattd rtd h is a singular cir* 

cumstnneo, that th^ ancients should Jiace entertained these two 
Cl ronei us opinions, whifh the most simple examination would * 
The cqntre have falsified.— The ceoft'al part Or axis of the coral is hard, of 
haidctt. jj even, ^pd latneliated , and hence capable 

CorticAi part of taking the finest polish^ This t$ enclosed by a paler coloured 
bark ot a granulated textuie, interspersed with holes in the 
an largest size 

appTii.ince of udioiL between the dtfih- 

jnintb lent piGCca>d^*hich it is compo8ed*these having the appearance 

lu component of tubes of some length, lying one above the olhei. Ip* the 
P'lrts. andi)sis of coral we obtairf a small quantity of gdi^^otia 

animal matter/a laige proportion of carbonate of lime, and a ^ 
The colour ap- little iron. The diflerent colours of tbU beautiful marine 
owing to iron. depend On the^^rent^degneestof qxidarina 

*of(he4roD, apd vano an proportions of it in uoion 'witbliie ^ 
Coral fonatd animal matter. diseov^efy of polypi gave the edhemst idea 

by polypi, nud’^growth of coral. These ammals* the last in 

the scale of animated form &r themselves sdlidl n^ta 

sufficiently $oIidl to she|tei(%d protect them. Tbeae aoft and 
delicate anttflaUi sonropndedby an element in a eops^t^sihte of 
agitation^ andexpoivod to the attacks of theirm)$n«rou8 eneiiEdef/ 
wcj^e instmpted by mtbreio fprm'for a covering 



THE SfpItUN CORAL FXSHRRT^ 


U\ 


and' 

diem a tbc ^ 

, TJii^coral^^j^ofef olypi ard^ only a/ew lines in len 
bodi^'ii'^pgafe and ramify into eight driicaie tiireadlike4^ibci,*' 
braoch^ liirbund die raoiith^ Tiie^ the arms and legs ^ 
the aoimai^ \^bich it dm ei^tend and spread i>urat will to a conir. 
si<|erabl6 distance in search of its f(^d;^Tiiby are enak^oos tb ihe^ 
hom$of the snail, The curious manner bifpropi^atibn of polypi/ 
so different from t^t of mher larger and mbrj^' perfect animals^ 
is well known r On examining minotely the geiadtions bodies eff 
these polypi^ a great* number of grains, or little buds; are dis* 
i^rnible^ cotenpg the surface | these elongate thcniselvcsj 
increase in thickness, diverge and spread in all directibtis, and 
bepdtne young polypi. Scarcely are these , developed before a 
new series of sprouts appears irotH their small bodies by tire 
increase and growth of ther snaaU buds on their surface. By 
this rapid* succession the family is pioppagmed in eveiy direction, 
forming as it were^a genealogical tree of cxislltig generations. 

U is wbll known how from the soft nature of tbeiifbodics these 
.miuiuls'are enabled to unite and .engraft wHh each other in 
ihesanie manner as plants j andonebr&ch of tbe^animalcul® 

•0 engrafted lives and regenerates ^^dthet. Even one single 
animal may detach itself from the family tree, and establish on 
another spot a new family with its varioul; branches. While 
large animus have bones for the support of tl)e softer parts, and 
shell $sh are protected by.; their shells, the coral ligpts^us polypi 
make ^use of a certain proportion of eattb to incl^rate with 
and.gtve firmness to ibeir form. - ' 

Immediately, as a polypus has Axed itself on a hard body,. it 
begins tq^lay the foundation of its fafore generation. If you orowtJi of tht 
or^itakesome atones from the bottom of the sea round Sicify, polypi. 
ypc^wiU^dpit’tbeni smalVbrap r^jd’coritl, and round 
red iixolSjt' wbieh are the* fim^depositioi^df the ooralUgcnous 
polypi, lo' th,e same wayifsihe^bodes of f fid larger animals airb 
formedby«the;gra(hia1depo^iaon of the earthy j[)articlex'jkpa-" - 
rated from ihi^ir food by' vjesSets a^ted to ttys purpose, Wts 
the,e€rvefing of these pdlypi^fpftndff by tl^ carbonate; 
mixing^d ci^ncrwtsiting wid^ gol^ibbifi matter, whi^'fs so 
abuoAmtly/spt^eted; by^i^ir and gradtrifly 
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«ir nig 
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Miev 


^ h. immersed' la aVetel 
ere^’prceived issmsg froiti' W'sUllateCiol^^^^he^ 
gradually appearing ^rsf, and' then their srlkli&e artj^irl^iK!, 
Id' tliii mand^ ptittinit; on^ th&.'^earaoce of ' 

by iSTbrcb thei^jiniotiac^ot'Mar« was decei^nic!. 

The of wbifch I have trcat^d^. ox- 

plains adhiirably the atrbpraccous form of coralr ds afso the 
Increase bf the l>ranches/<^tachecK^^^^ tbe trnnli* I iidVe 
Black coral' of before nae f fife /rpecinaeb bf^he ofktiphateSfhhe black con!(| bf 
the flticfeijit^f# In . idiicfa j^tre^ity of ,a ' breach has ablii^ 

y ' with the principal tfunk^ and ifie polypi are se^a be^^d in U,:: 
of*€oS***^** -FrtJln WItaVn s^^cn,; I think the tetm xbophyte libip- 
plicable' to'dbraf j It iir' D .animal plant, npr a 

Animal :\ Nbriian'lti^^^ it ik Certainly hot a 

stony animal, r It is udth more pro^iety aj^/ipmey on 

aecoontof ittlferm, ayf todistmgnish U from the oflterahialo- 
gous Works ©f polypi^, mi^t^be called polish de?i4r6^, fn 
Ofciiig! Ibisnfficatla6ir#/l^^^ be careful hot (o acfopi I be 
... false idiiai/lha|^ tbe]toSpm^ wasp's nest ; the wa»{)a 

ipay at wUHeave their a part of the 
, aiilmaf,' ftohi Which ; Tlitis the potipaio 
" (fe/tdroirfe/isfan Ittotnimuktidiinit^^ incorporated 

wUh thelbbd sut^tance^vin^ the sanib manner; as the shell of 
aome animals >Hd the erropeems 

opinfon <}|^ be etftefttf&ed ^ Vhoobserv^/ that 

in <;K>ral tl^^1atf||bas {nbm^iij^ o^Qie polyptis is cobtin^ejil 


into t hb solid earJt% part, 
already ppipted pdt ibt« Pih^kke; 

Us hardness ■< ]t ik 

9ttpiio&ed,t0be'%^A, - ' '^l*. ' - 

progressive?: V doea: Bbt^trive ^t pf matoirity; but /b) 


fcsame asui bones.' Hejtlssa&C^^" 

^ ‘ ‘ ■■ ’ “ 1. ‘'W. ' 


b|bolie?thalf'. 


but this 
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p)lorlc4id$^' ,»K‘i^' b^k'lMelli 1 p»owb jEiy^,j^ re*! cpl® 
blood at jui^ls^, 7 m pjiMphst/p of iron ihcrefore, > 
amai;)^ tl« property of^ givin^’the IHrAly red colonr 
bloQi|i i(R^ the vermilion hue to the »kin« sei vei to colonr 
the eolfd part of coral, and giveljt brUhant sanguiueow 
tinge.' ' 

The first variety, as I have re(iiai|keO) la eateeoied )he most Attempt to 
(lerfectj It isibore solid than the other kinds, of a finea* and 
more compsQt 4,eKtnre, and hence takes a higher poiUll. In tenure and co' 
fheptbei kinds, in proportion as thpbrij^tohlonrfado* these i**^*^’ 
tjnidUies gra^naUy decrea>e^ so tfitp the white soil, which is the s 

softest and lightest, is very unfits to be vjxwgbt, and takes bnt 
a trifiing polish. The deficiency in the quantity of .phosphate 
of iron diminishes the colonr, and at the same time deereates 
the density* of He texture; or p«‘haps the light textnre by its 
porosity penplts the water to wasli away the coloring matter, 
and conae^uently that which would tend to bring it to perfiwt 
ixwtority. • 

To this may be dit ibnted the pecnliari^dos nf sotbe corals, in The red pans 
udneh the trunk i. red, and the braothes white; or the'jJjjy* 
branches led within, and cyteraally white; or the branches 
half white .md half red, which is gfieo seen in coralligenona . , * 

:>ioductiuns; bnt thp red p^it slwayf proves of firmer texture, 
thin the others. , 

While naturalists have beeherfipbyed In* inmtigaUng th*cortJ«tanor 
oiigin ojf <wal, and the nature of its grpwih, eacLa^lying it aameat 
todilFeient pnrposM; tlie fiiir fCx, occt;ipied bytpfa natural 
desire of plepnng, Litve been ipnch ilndidrted to'thebrjlliant 
colour and fine lus'tie of this marln^ production Coral formed 
into beads is wotu as an ornament of the neck ahd arms ; and '' 

thm is no doob^ lhat the, lit^eiy cohjm: of coral gives addi< , 
tional grace tc^n firmfiipeAndbewtifulecir^exIon, which hi uxoc rr. 
not be obtfioetl.hy n«<t pf the {mciape plooM, an thatyaywpww 
these can oi^iy beocjps^^ as ojmaii^fsr^id^y and jhnf'lf* 
Theliidie)iu:5h<^Bro aiWi bd asrjajr'by bansnsiMhfiy ' «r' . 

coiytider jt as depmll^iNli 90 dreexi ^pg taste of titero|h^^|t 9 », » '' 
laM itside (h» otpsnaenfPm to^ tfibatM^mf.w|tli ' ' 

• TWl U at 1(a«tluK^fH«tlknalbin ^ bnmaf, p. > '< *. 
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from (Ititnnt TBi^ 

^ ' to'iSttter Dihamcnt^, the rage at pW$!ng' i bnly’giMtified 

U comV^faifil ' Works oF ‘Amter have latterly "oBtain^ ;^' very 

iunaliic. ' estimation fromihc softi^ess of its substance Wid^^li’dns- 

■' j^rcncy*^, ■•' •' '■ ‘.'-c. '''*'’ “ ••• 

^ ' This ii«b#lipce; wltich Tor. a Uhie was In high repnfe, arid 
Which tht'dis^vet^ of thb prccrbuB stones had almost ttitoWn 
int&*obliviori> Bai of ]ate/1>y the accustomed vferBatility of ' ta- 
pricions fashion/ recovered its former value, and ha's rivalled in 
price even the ornaments composed of jc^vcls* ' 

Coral superior. Wheo tfie value of^fcrriale ofuaftents shall depend no longer 
\ - ' ' on t]]e price* of seamity> -btit oO the effrirt they prodoce bp the 
complexii^ffii ftHWRl yfeld'toifre natural beauty of cofal. ^ Most 
certainly Galatea, emergii%-fr(jm the bCcan, would select from 
the nambfOty ofreHftgk^of lhfe "nymphs' the lucid'bradcbes of tfce 
coral 'to fldorii herself with];' which would aloue assimilate witli 
the rouiuinefis of h^r' lips, and with the vermilion '<of hei 
clieeks- *' ‘ -- 

Method of The wcfrking ofrboraT'cbhiiiBts 111 removing the outer bark , 
woikiug ^orah exporting the InteWor ildlrfiind highly coloured paw, which 
takes a tine polish. The coarse part of .the bark being removed 
by the file, it is rubbed ^((b^’tripoli powder/' and lasd^^^ with' 
d-metaliic earth, whici'^v?^ thef poKlih.’ Some bring it to tho 
s finest pH^sli imagiuidMe'lby feo use.bf the oxide of tin. 

U'.es to which The amVien'ts orhdtbcritcd Ibeif swords, bucklers, and hel- 
plicdL^^*' mt'ts wii U^poral j this civstdfh' is still in vogue in some part of 
. Asia, wh^ Coral is as nnadi esteemed as in the time of Pliny. 
I’iio sootlisnyers and priests of. that age attributed many mystic 
Supemyious piopenies to it j hence they weyre in t{ie habit of wearing coral, 

respecting u. * .x. . . /-■. ' f . ' 

US well froiTicMeligiouinpoiives, as from regard to its beauty. 
Pjiracelsus recommends it to be worn roup(^ the necks of in- 
fants, as an . acimimble, jpreseryatiye against fitsf, sorcery, 
charms, and even agaiiisi jpoiSoii. ^arty other follies of that 
’4^iit pieVafbnil 'abd ^6f great credit with^the e^mon 

• Wrltttu hj^my 

' b b' > o«co Fcnijr*, piuftf). in the uitivefs^jof Catania.' 

' 1 * ' ^ 5 a' tiK InilTO it 

' - 

dSMren 
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chiUrei^ of coraLxoood iht neck fbc tl^jpbove 

)pMrpf>w* Jn^tbe cUiei it is ^worn by many in ibo »bl^|j|^ a 
born* In a prolectioQ against tbe iofioenoe of e^il tftk It 
was crnar bblieved^ that coial would drive away devils and evil ^ 

•pifitSi bence perhaps arose tbacostpm of making crowns of 
it Nor have the medicinaj^ properties of coral bean less exag- 
gerated, as may be sufficiently seen in the writings of j^liny 
and Dioscorides. It certainly may be considered as an absor- 
bent, it issued in dentifrice powder, in the Alkermesfor indi- 
gestion, and in the Troches of Carabe. 

The Trapanese a]^ar tAbave been the first whd worked the pint wroaglit 
coral, being induct thereto by the great quantity of it found by the Traps- 
in their seas. It is asserted, that Antonio Cimtnello, aTrapa« 
nese, was the first who discovered the art of engraving ooral^, Eognvcd. 

In the time of king Alphonso the doral fishery was so assi- 
duously, and so advantageously pursued by the IVapanese, that 
the ministers of that king proposed to subject the fishery to a 
taxf. In the last^eotury, when it was again proposed, instead 
of a tax, which probably would have ruined tUs branch of 
industry, king Ferdinand instituted some very useful regola-* 
tioDs in favour of it« 

9 Beside forming necklaces and bracelets, the Trapanese have 
tlie art of engraving it in the same manner as they do amber 
and shells, and most certainly many of these works display 
great spirit, boldness, and grace in the execution, ulents natu- 
ral to the genius of the Sicilian nation. 





0n tie medical Effects of ike Bark of the Pisadia Erythryna of , 
LbmamSi or Jamaica Dogwood. Ifta Utter from William 
Hamiltok, Esq. 

To Mr. NUhoUon. 


*W| 


Nans, the moth rf July, 1813. 


Y OUft icaten may perbapi have accidentally iwaid of thelwK w m. 
renHurkable effiwta ptodooc||upon fiih, by mixiii^ 

for poiitiUBg 

* Orlaudini^Peicriatoac di Tsapaid. fiih 

t Capil i A Coscicaa. dd Esgoo. SeedMH Mata cipit . 49 del Be 
gfiscmao 0. 1. 

XXXIH, N®. — OcT«m, 1813. L atron^ h , 
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Strong [nfusion of the bark of (be roots of a (ree, .well known 
by the name of the Jamaica Dog«vood».wtth the waters of the 
ocean. This process, well known to the planters andotbers 
here by the name of hah poisoning, has been too frequently 
described to render any {Articular account from me necessary. 
Tts cnFecti tried However, the eifects upon fish appeared to me so singular, 
on ^ upon the human subject > 

and as^ from the very strong and general prejudice entertained 
against this plant, 1 was not likely to succeed in persuading 
others to submit to my trial of its ^ects upon them, I was ne- 
cessarily reduced to make trial of it in my own person. 
Atmettirethe To detail the various experiments tvhich 1 have made, with 
the view of ascertaining whether tliis plant possessed any, and 
what medical virtues, would be superfluous here } and I shail 
on^y observe, that I have at length discovered the tincture to hb 
the least exceptionable form of exhibition. This is prepared 
Mode of pre- hy macerating an ounce of the dried bark of the root, in fi^vj 
paring it. of rectrified spirit and fig vj of water, or which will amount to 
tfie same thing, in ^^xij of proof spirit, for three days, and 
straining ; when a tincture will be obtained of a fine clear 
^ topaz colour, somewhat resembling that of fine old Madeir^t 

dneof iu ac-Wine: when this tincture drops on any substance, a white 
tire principles sinous film is found remaining after the spirit has evaporated, 
and a milky fluid is formed. by the admixture of water 5 thereby 
showing, that a resinous "substance is one of the active consti- 
Vi dow and tuents of tl^e bark. I'he smell and taste of this are not dis- 
effects. agreeable j and I find, that from fl^ij to flgiv taken in a fi« 6 k 
of water at bedtime, prepuce an immolate sensation 
warmth in the, stomach, quickly succeeded by an^univer^ 
glow on the surface, together with a profuse diaphoresis, and 
followed by an agreeable, tranquil, and refreshing sleep f with- 
out odcasiooing any of those distressing sensations^ whiefa 
opiates so frequently prodnee, 

odontalgia from a carious tooth, where the nerve4s ex- 
toot - II of this tincture introduced into tbe.cavfty, pro- 

duces instant and mosMIsMnmoDly permanent leliefi: Upon 
the whole, 1 regard it as well deserving of farther reseaeoh, ai 
it promiiies to add a very valuable mediezne to the class of 
anodynes. . , . : . . 

Oome ftf t]u» Idr. Carlisle, of Soho Square^ has been furnished with spn^ 

of 


Vi clois and 
frfiecu. 


xEitemsUy 
jCuriM tooth - 
Xphe. 


Oomcftf die 
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* ^ , ' 

.«f tte ^ried bark of thii t>1ant» which the piscMia'crytbjpyna 
of Linnttut^ and gmws “moat abanda^tly In some parts cif this * *'* 

island* Befoire I conclude I cannot help remarking, that this 
IS one of the deciduous plants, no leaves existing on it during 
the period of flowering, which 's in tfle month of April, 

I have the honour to remain, ’ ' ' 

In extreme haste, your’s truly, 

WILLIAM HAMILTON. 

This shrub is the icthyomatheia of Brown— see his history MentloncJ by 
of Jamaica. Brown in thJ^same place notices a shiub growing 
at Surinam, the lea\es and smaller branches of which are em- 
ployed for a similar purpose, with the bark of the root of the 
Dogwood. He calls it a Cyiisus, which I strongly suspect to be 
erroneous! Some of your readers can perhaps favour me with 
the real name^ habitat, and other particulars of this plant. 


X. 

M Correspondence letween Da, Boswck and Da. Marcet, on 
the subject oj the uiicombimd Alkali in the Animal fluids. 


To Mr, Nicholson, 

' SlR> 

T . 

HE attention which I have for some time paid to the Controversy 
subject of animal chemistr)i, caused me to read with pQ the 
Wiich interest the controversy, which was carried on through 
the medium of your journal, betweeli Dr. Pearson and Dr. 

Marcel, respecting the nature of the uncombined alkali in the 

iernm of the blood, 1 was induced to make a considerable First lupposed 

number of experimehls upon the subject, the result of which potadu = 

hadied me to decide in favour of Dr. Pearson's opinion ; but 

having .^eommunicated my doubts to Dr. Marcet, he repeated 

and extended hiii former experimeiN in such a manner as, I 

ihinKp. firmly to establish the fact, that the alkali is soda. The 3 ^t 

detail of ittese experiments, as Contained in the following letter proved to be 

of Sr. Marcel to me, I have bis consent to transmit to you for 

li pttbli* 
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CAntroversy 
on the alkali 
in the animal 
iuidi: 


Wliy no new 
«Uta brought 
.‘orward in thi 
lait letter. 


iovree of Dr« 
Boiitock*t 
4oobt8 on the 
•ubject. 


OV THE VKGOMIINBD 

pubHcjUion; ipd, 1 believe^ wHl igrefe wiA Bliin ihB 
opinion^ ttat they must ehtiiceiy'sbi tfie qobtibn ^ 

, ^ V., . : -"""lam, Sir;."’ - 

" " ’ YoiJr obedient Servahtr' 

j. Bosroc*. 

Knotshole Bank, mar Lmrpopl, 

Aag.2*2di lSi2s 

Dr, Marcei io Dr, Bostock, 

London, August ikt \^hi 1812. 

Mt DearFribnOj 

I feel much indebted to you fur . the remark! you h^yt 
made, and . the doubts you have expressed, in some qf your 
last letters to niei respecting the nature of the uncQinbined 
alkali in the incinerated ^ salts of serum ^ they have in- 
duced me to reconsider the question, and to. 7 ddto my foriner 
inquiry on that head| a few new results, which, I flatter mys^f, 
will remove every shadow of doubts which may remain on 
your mind in that respect ’ 

In my reply to Dr^.^earsoni in March .last, I ahttt^n^ 

^ purposely from bringing forward any new data, because the 
' chief object of that letter was to vindicate former statements 
and inferences $ and to show, that there bad not been, as was 
argued by my opponent, ,auy blander in the mode of rei^njng 
by which I arrived at my conclusions. Indeed, it appeared 
me ' hardly necessaiy to push the inquiry any farther ; and I 
must own that, from the %ianner in which Pr. Pearson Ijiad 
thought proper to cariy on the controversy, in liis two,Jii||tm 
on the subject*, 1 should have felt great reluctance tq,r^{ll(jit 
the discussion, had it not been for your interference., ^ , 

Your objection, or rather ypur scepticism, arp|airp^ 
having found in a tnina, of salts, .from serum, thq^s^c* 
ces.slve agenqr acetic acid, alcohol, aid tartaric such 
quantities of potash, as, appealed to . yo^ tp.^ 
uncombineci atkali was ptolasb, and not soda ; and ypu, were 
farthet conflrmed this belief by obseryingf th^^naika* 


See thif Journal fc^r^ Fsbrusry ttnd'May Ian. 
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line'.foiidue obi^io^ bj boAtiog the acetat to rednesi/wat 
^liquesq^. Bee» howe^r, by "the foHowtng 

statpmenti, tiiat you mistaken in your inference j and 
yon fnake no, doubly admti* that the potaibi which 

yois<|l^i|4 i9.{tbe alcoholic solution^ must have been In the 
itateof tnuriat ; ^.and that the deliquescent quality of the 
alkaline residue must have arisen from your acetat having 
been but imperfectly decomposed^ on account of the too, low 
degree of ignition to which you bad exposed it^ and perhaps 
also (as you have since yourself observ^) in consequence of 
the preseim of nturiatio salts* But your experiments appear Large proper, 
to sfaow« that the proportion which the muriat of potash in 
the blood bears to the muriat of soda^ is greater than 1 had at in the blood, ' 
Ifint imt^ned j and that we had boA underrated the power 
’of alt^bol tn dissolve muriat of potash. 

As to the point at issue; bmever^ namely, the nature of The unconi^ 
&c uncorablned alkalh in the inclherated salts of blood, the ** 

experiments upen which I think myself warranted to repeat, 

%ith increased confidence, my former opiiiidn, that the 
alkali is soda, and not potash, were conduct^ in the following 
manner. 

After evaporating some hunvin serum to siccity, incine- Expenmeots 
'rating the residue, dissolving in water the Soluble saline sub- *hi*' 
stances contained in the incinerated mass, filtering this solu- 
tion, and evaporating it again, the alkaline mass of salts thus 
obtained was treated with acetic acid, and afterwards digested 
with 5 or 6 times its weight of alcohol of the s^cific gravity 
olT 0*615. . The highly deliquescent residue, deposited by the 
fVappration of the filtered alcoholic solution, was then made 
^ hot in a platina crucible, and kept for a few minutev to a 
"stite of igneous fusion. A carbonaceous alkaline mass re- 
, main^ 4n the crhcible, which, after being exposed to the air 
'fdr ^ih.lkOiirs, In a room without fire, and in damp though, 
Y^8i)9ai‘>^thef^ not exhibit the least vestige of deliquescence* 

' ^ fheqmntityof which amounted to 4 or i grains, 

f being dEttmVed ina'Iittle Water, %as divided into four portibpa ; 

* ‘ ^4 #• 

Oj being eXsunined re-agents, exhibit the 
. ftllowifig propertied. ’ 

1* It contained abunc.^^.... VI ^luriaiic acid. 
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3. When suffered to evaporate spontane^ply in a ^tass 
taptule^it left, al the end of ^3 hpars, a dry efflorescent -cry* 
stalline substance, which consisted principally of feathery 
crystals, adipngst which were discerned groups of rectangular 
plates, and a few minute iiubes. 

" 3. Thd presence of potash in this crystalline mass was 
inade obvious, both by the tartaric acid, and by oxyniuriat of 
platina, though not so much so by the latter of these tests. 

' The portion saturated with sulphuric acid, and 

submitted to spontaneous evaporation. The result was a rim 
of confused crystals, surrounding a group of regular efflorescent 
prisms of glauber, being (at least some of them) terminated 
by distinct dihedral summits, and having sufficient magnitude 
to be identified by the naked eye, evt:‘n at the distance of a 
few yards ; they were made to crystallize over and otrer again, 
always ^itb the same result ; but in some of these crystalliza- 
tions, a few crystals of sulphat of potash also appeared, the form 
of which was not equivocal. ^ 

The portioB c, being treated with nitric bold, yielded by 
evaporation great numbers of rhoroboidal crystaUi perfectly 
distinct to the naked eye, and amongst which no form, at all 
resembling that of nitre, coujd be detected. 

The portion d, being treated with oxymuriit of platina, 
the usual crystalline appearance of potasli-muriat qf platina 
took place immediately ; but by slow spontaneous evaporatioo, 
.other and more abundant needle-shaped crystals of soda-muriat 
of platina made their appearance. 

MTy conclusion therefore, (which I hope will now also be 
your's) is precisely as beforft ; namely, that the potash which 
exists in the animal fluids, is in the state of muriat, and that. Ibe 
whole of the uncombined alkali is soda ; and as it is a known 
fatt, that muYiat of potash is in some degree soluble in alcohpl^ 
ihe Circumstance which led you into error is readily explained, " 
" I have only farther to add, that the fact, which I have en- 
deavoured 10 establish by a specific inquiry, ought to have been 
inferred from principle > for it is Well known that p0ta^ baa 
a strongefr attraction for the fburiatic acid than soda ; aud ip- 
deed I undetst^d that it & a cominoD prqcess, in some rnand- 
" ' K ' ' factorycn 
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cvhrvnu avo of 8SMp« 

% 

fipetoriei^ to obtain fo<to by the action of.f»otafth«lyeon tnuriat 
itf.-ioda* ^ « - V ' 

<'Belicve«ie, ever. See* &C-. 

; « ALEXANDER MARGfiT. 

P- S. Since the above wa% 'vritten, I have, in consequence 
of your suggestion that the bloo^ qf Gratninivorons aninmls 
m’ght perhaps yield potash instead of sodaii on account of their liv- 
ings exclusively upon vegetable food, ex^iiiiped bullock's blood> 
vitt} a view to ascertain this circumstancA s and as there was 
no, difficulty in procuririg any quantity of that blood, 1 had some 
gaUpns evaporated, from which I procured some ounces of salts, 
in order to satisfy (hose who think that nothing certain can be 
inferred from experiments upon a small scale. Idowever, the 
results were precisely similar, except that the. crystals of sujphat 
and nit rat of soda, obtained by the processes above detailed, 
were of much larger dimensions than in any of my former 
expenmen is.’* 



On the Culture and Preparations of Hemp in Dorsetshire^ and 
on the Growth, of Sea Cale : by H. B. Way, Esq * 


Deah SlF, 

A S you informed me, when you were lately Jn Dorsetshire, Informsitio* 
that the Society of Arts, Ac. were anxious to obtain in- 
/pimation concerning the cultufc and preparation of hemp in rable. 
this ueigbbourlipod, 1 am induced to send you some account 
thereof. 

1 fear my memorandums on (he subject will not be worthy 
the itoUceof the society, and J should scarcely Lave ventured 
10 have put pen to paper upon it, if i had not uniformly found 
jfbat thc persons who are concerned in. the growth and cna- 
.^agemept of that, article are shy of giving informatfon. . if 
what, I have sent should induce persons equal to the l^ik, 
to make needful ioquiri^ in this county, Somerset, Sdffolkj of England 

* Trans, of the Soc. Anf,T0L XXXf, p. G$. 
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chiefly cultivA- snd Norfidk, (whicb l believe to be the parts of Cegle!|5 

where beinp^ is most cuftiiveted,) **30(1 teoidkeibef^^ere Bipto 

generally known thst it oow^seems to bh« 1 sb^I4ie^ucfa 

tified 1 faape> if >oq, a^n. visit this neighboudiooc). toeftow 

'^^eat after it you a very fine crop of ^eat on the field where^yoo Uuk yeet 

nuw*^***^ *”*" peraons employed in colteciiug the^ale bemp 

^ aDotbef* laige field of eaceeding good wbeaf^.tbatproifcted 

^ hemp last yeaTj of which have bad any fmh tamtvm 

upon chem> since tUaThemp was taken firom the fields. 1* l«ve: 

flea calc Taiu- added some observeHons on the growth of Sea Cale ; < tbfs' 

abler imd not usclul vegetable, growing naturally on some of the cKfis 
liiilicult tocul- « . , . . , . . i* 1 1 ti 

tivate. Bndport Hat hour, and being one of the. most valoem 

esculent plants tliat 1 know, I have found the culture dfi'it 

in the kitchen garden more easy to manage than haf bfeen ge* 

nerally supposed. 

1 have sent different specimens of the seed, and some of the 
natural soil, for iospection ^ 

^ And remain. Dear Sir, * i 

Yourfriend and obdient Servant, ^ 
^ H.,B.WAY. 

Bridpori Har6o^r, Alarch Ut, 1611 . 


Recount of the Culture and Preparation of Hemp in Dor-- 

sets&ire. '' ' . " 

l^reptrarion of Homp is uiiudlf 80 wn about ' the J3th of May,fjui the bert. 

' araUe land, on .which . aboijt tweotj cartrload rf good rotteo' 

dung has been spread, $iy. about a ton to the load. ..X^ia.iai 
well ploughed . io< and. the gKNind iaril.phi|^^hadtwo or tllie»' 
timea, and' well, dragged ahd ..harrowed, togetihe soil aa ftNf’ 
aa paasihle, and about two bushdK of seed, or twita^alilC^fc 
Quan%of aovrn- .to 4be acre: What' prodyaa*- no 8eed,<aHed -hy^MWIliB"' 
, male or aummer hemp, and by others cinaer hemp, fado^l^ ' 

' ^*'*i2L**‘* ***“* «x weeks after the plai|ifc flg)pies;t^«-i^i»^j|^ 

^ time in blotioiB. When.. Afairn, it h tied up in bandit, auft^ 
cattied to'ioeae DteadowSUld, and there apiead to ripen r whes 
^ ^ r^ and dry, it >bon^:^nd stadted. What 8tan^.fiit a«Bd 

T efioat.«. ]|g,j,oflowerthatcai^bftlMeotretad}it is the feiade ttratp/iud 
Sgdoerdly ripeeady in Septeenber •, ^enit is drawn. Mailed 
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Upt anti itowed op m dio fields fot the «eed to dry and harden^ 
vAm it U Ifaiatlied out ftC the fieldi* Moit commnaiy in 
Dorset the Kod is sold on the «pot»atfroai2i. 6d to/s per Seed 
bushel; an acre of hemp^produas ei^teen or twenty bosh- 
eh.\ la SoBieriet they have iriDetinies thirty bniliels of seed 
teihe acre. In the sowing oesson 1 have known 2 is per 
bwhel paid for seed* When thrashed the hemp isenmedto l he hemp 
tbe^meadows^ and spread to upen as thf^ Other, and stacked 
ki the same wa), to prepare it for tale; n is sent to the 
bouses of the poor in the paiisbes round which it is raised, 
tube what is called sealed ; that is, each separate stalk of 
beenp is broken in the hand, and the hemp, which h the 
outside rind or bark, is stiipped off ; in which state it Is sent 
to markat. Ibe scaling is tbe employment of old men, 
women, and children, and of the whole of the labonring 
family m the evening, as m winter they make but poor wages 
of It ; and one jgnnnpal inducement for them to do it is, 
that the woody (strts of the hemp make then^ a fire, but it 
sdon burns out« Complaints ure made of a great deal of 
hemp being often wasted from improper manigenoent, and JhJf 
want of care in the scaling of it. At the Comptons ;iDd 
Bradford, a good deal more hem^ would be raised if they 
could get It scaled, which they find much difficulty in doing ; 
and if It were possible to construct a mill that would swingle a null for the 
it at a moderate expense, on some such plan as tbe flax 
swingling mills, and to afford some encouragement to tbe 
erecting theiUf as well as flax swingling mills, it would encou- 
rage the growth of both articles materially. An acre of hemp produce per 
in egoodseasdn will produce 14, Id, or 18 weights, of 32>b. acre, 
totth weigbt, in Dorsetihtre ; in Somersetshire they reckon 
weight two pounds less, and they socootimes get as mtich 
asM wUghiii to the acre. The pnea of the weight of benipt^ 
isitotti 16s. toUOs.^er weight. The rotation of crops as ' 


fdOrtt,: 



Rotation ef 

»lid1 -* 

Hemp. 


. (props, 


Wbeet. 


A 


Beri^of Oats.^ 

Chwer with die dMWe. 

< 


• <« ’ 



1^4 GUiaVZU PJUBfAlATlOII or H^Nr^ 

ftirtey or Oats, ' 

Ground well maoured, < Hemp 

But somotimes they dress the ground well for hemp every 

third }ear« The quantity of hemp sown iti Dorset » is very 

Hemp and fl u tJifling ineompanson t<5 what is sown in Somerset. In the 

much culti\at foi.nrr it chiefly confined to eight or nine panshesi whereas 
•dinSamerset. . ^ « .i -wr 

very large quantities are raised in Somerset, in (he parishes Of 

hlisteiton> Crcwkeine, Hinton St. George> fiOpen^ Seaviogv 

tons, llnnnsier, Slocklinch, Donyatt, Kingstone, SbiptOl^ 

BLjurliamp, Banngtmi, South Petberton, Martork, Nortcm« 

Clnselboroiigh, Stoke*under*Eiam> Montacute, Odcombe, the 

Chiniuocks, the Cokers, the Comptons, Bradfoid, and a great 

many othf^i parishes. Mr Lmanuel Pester, of Pteston, nehr 

Yeovil, IS m the middle ol the hemp and flax county > and he 

can ^doubtless obtain and give every information that may be 

wished on the ^abject, being so extensively engaginl in agncul- 

tural pursuits himself, and so competent to give that aort of 

Bounty foi- information wanted. A bounty of 3d per^one on hemp, and 

Ihcn/ stondou flax, was for many yeais given by govemincnl^ 

hut IS now discontinued , it was paid by the ckik of the peace 

ioi the counties, and as the late Mr. Wallace managed (bat lor 

the county ot Doiset uuqomuionly weH> it is most probable, 

that a verv coirtx:t return for the county of Dorset could be 

cbtaiiKd from the oihee of the clerk ut tbe peace for this 

county, of (he quantily raised each year of both articles, dur<» 

mg the continuance of the bounty; also fiocn Devon and 

bornciM t sinniai retuin^ could be got 7 here are iarge qu^nt 

tides of hemp raised ui Sufiolk, tie wiitei tbiohs, ncii 

Veiy fine linen lidmund I- Bury and Stow-markei, in that county, l-^e faaa 

been told they make linen so fine gf hemp, as to be worth Ar* 

and per yaid^ and used for Units in preference to Irish# 

being considcied much more durable and better, so much spi 

as to induce the Irish to imdate (be fabric, and stamp thedgllh 

Sufiolk hemp. It is also raised in Norfolk, in tbe neighbopi» 

hood gf L) nn and Wisbeacb, but it must te lya^ered prei» 

pared lU some other way ; indeed hfS is convinced tho 

hemp impoited from the Baltic is prepared dififcrently^fr^ (be 

mode used m Dorset Somerset, and mnst;/iiave bdieiifiwiu? 

before it was seilk tp the difTereait ports ^ 

should ftff tbh counti y The giv ing the fonuer bounty on the gmiKfaa 

* and 
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i^od increasing it on and woiild eocourngs the on the pro- 

growth ; but if given on ^he mrober of acres sown j the grower^ TOeasurlT^llie 
as his ground wouUi be in high order for a Goop of turnips and l»nd. 
vrheat ai^er, might be careless about nis crop of hemp, as the 
bQumy, tq be worth notice/ uiuj»t be atorth inqre than the value 
ef the seed in common years and the labour of sowing. 

Hemp, in this county and the next is never sown in new sown on 
ground fresh broke tip, but flax always by choice, when fresh J*«|r 
ground can be got; Mr. John Pitfkld is going to break up *"*1*“'^*^* 
great part of the West Clift at Brldport Harbour, and sow it 
with flax this season. The waiter, while on the subject of 
bemp« is led to mention, that when travelling in the year 
1792 , in the province of Massachusels, near Boston, in North Hemp sown 
America, he was assured that considerable quantities of hemp the*sanie^la^vl 
were raised in the township of Sunberry, about ten miles from 
Boston ; and that it was always raised on the same ground 
every year, no other crop being sown in (heir hemp lands, nnd 
that it -was manure every year, at the rate of about ten tons of 
manure to the acre of hemp. Respecting seed, he cannot 
learn that there is any for sale at Bridport, with the buyers who 
purchase it up for the growers at the iiemp harvest, and be 
ex|Yects that very little oan be got iV^m the growers round here, 
fomersetsliire is a more likely place to get it, as he has known 
some of the berbp farmers to have upwards of a hundred acres 
of hemp in one season. Round this they geuerally are only in 
B small' way. A change of hemp-seed is much wanted in chanjjeofie«4 
Somerset and Dorset. Trials liave been made two* or three wauted. 
limes to get it from Ru.ssia, but it^is not possible to get new 
seed from the interior early enough in the fall at the shipping 
portki aud^some old seed wliich has been shipped has not an- 
swered the purpose j if new could have been got, it would as 
gqni^atJy have been used for a change, as the new Riga barrel 
flinsijeed » the flax-growers. As the seed sown in Russia Sugfre^tions 
Wda considered a good sample, and its appearance much liked, f®*" <*htaii4ing 
polsibly It tiTfgbt, at future period, be obtained in tho f^rll 
fiwm Odessa, or some other port on the Black Sea; as it is ' 
viuderxtebd that a good de^ of hemp shipped at Riga an^' St. 

Fbtetebiirgh grows iftadi nearer to the Black Sea than the Bai«< 
fttr p6s8ibty4he seed cd^ the Italtib hemp raised in the 
Neighbourhood of Bologna, or that of America, might be 

obta^ed 
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Hemp alter- 
nated with 
t»wdp** . 


Mmure for 
hemp. 


^btfifited in ^tlmen^ ansMT. called Is9»; 

vetchee, might be cleared from ilw grottlll 
Kbanejrtng and- aoviog the ensuing crot> of hemp, diid vetchea 
might make it wortli the farmer’s attention ; to thi^ an object 
tioo was st4t|£l, whi^h I tto not just now rememb^.^ ^ 
ing wlfli^ the gentleman blkfore-mentioned/ and 8hiiin{^:^jdw 
practice, wt\h what had on it 
'boursV he saidAlie bad long been persoaded^ that irsi^s k^||i^ 
practice # dnd that he h^d thd b^tt season a 
hemp on a piece of ground t^Kat i)ffd;^mp the ydhf before^^'^alill 
(bat he did not let the liti^p 8tand>foir ss»d, botliad it'eH .ddwfi 
at the i^snal time for drawing the summer or mdle and 

theground itnctfadiately sdirh with turnips, wjfiich 
with sheeps; and'the grotituf tten sli^Hy iiianured> and lidl^ 
sQwti,^in at the prpper sda^y'dhd that he hadthbn, Ddbber 
2y, , iM8» a piece of , after his heihp, %rhi^ 

Mrortb 6/. peracre« td- be obsefvhdj that the acrd lH^ 

meant is the^Bdtisbam\,^bl^'bd2 ^uate polW,^ 

hundred andVour ^uare yards eadif" ^he manure teostly Wsm 
for hemp is good rotten stable dong, which IS tnv^c^ piefiltch^ 
to any other, though lime » Ae^ihirafly..aae^''1wtritiati«fi^^ ' 
ran pretend to assert, (w(th what- lAlii^^ion '1 tidibot 
*(^t (bey can distinguish « material ^^iirance 
thebemp, where lime has been used instead is ftdtb 
lime they say bemp is more hanb .and brittle, and'i^ ^ sefeb a 
bdft sdky quality as where daqg;^lli8| been used.; ^T^wilter baa 
oi^vourqd to throw* together to b^ 

sui^ettbf the cnltinj^ of lii^p, wb^, ^pl’b^ngiter , 
^ i^idiog'^i^fept part of bis lift bra of Sft coO&^rSirJ^ 

'» l^al,iM«^ftiaftwly'diiitWatad^.l|^;l» 

^ .^«ct t. ^ A^'h is not iirote^jlndt 

;f SNlWs-'ondK-n ^tra^tlrijiM'M'l 

bj^aiiia^ t|i.extend' tbe*oiiPl«^^^Mar< 

{'beUem Apt bia'.sbrtbfnmt .‘may biy 

ai^;^£dieft» '^ ! 

' ^ icuf oociiie so dtobiljpi6S 'iaaih lig > C )i i l y 

^bi"&e‘eo<a4>iiSriitf ▼ Ujey ft ihef ' “ 






BiM'lffaipertQr of Jtn kh ujd am . HmfUt afcti.UM «he jmwk' 
iMartfoU pleanire.’*.' ■■''.* ■? 

^comt of the Culture of Sea- Colo, or Sea-iKale. 

; which I consider the best for the cuUu|i^ofsea. CultivAdon ef 

eale je to draw lines in e very dry soli and dry situation^.***'*®*^ 
on gfoand with aaouthem aspect^ about two feet one way by 
abont eighteen inches the btfaer^ and wheie the lines cross, to 
put in three or four good perfisct seeds in a square or triangle# 
about three inches apart, I'bis may be done any time in No- 
yember or Dumber in open weather; and it. will require 
no other care afterwards but keeping the ground clear from 
weeds till the autumn of the following year, when all the plants 
, but one of the finest in each square may be taken up, which if 
wanted will serve to form other beds set the same distance 
apart. Thegrouvid in the Intervabof the plants should be 
in the spring and fall of the year, taking cere not to in- 
jure tbe plants. The leaves should be left on the plants till 
they fall off naturaljy,^Wbich will not in general be sooner than 
the htldrmid of Noyeijp^ier* In tb^ autumn of the second year, 
the same attemion should be paid to tbe plants, and to remove 
the dead leaves^ 

Jo tbe third year, about the middle or latter end of Novem- Blanching, 
^ber, when the leaves had been cleared away, and the ground 
4ag# eadi planet should be covered over close with d tub, pan, a 
IWbP stones, coarse cinders, or coarse bark, raised 

dtaal ten or twelve inches over tie crown of each plant; end 
; fi^ about ||ie latter ^snd of February to the. latter end of, ^ 
Jiteeh, the plants willbevexy fine and fit for utor I pre&r 
whjnh has betm blanched with our round sea-gravel, abopc 
jbe sjae of large peas or beans, to any other mode , - 

. 'I^ldents should be cut but once in a year, as cutting. ibWn 

the size of the plants. JjT if 

sofl^art ^ 

y r vil,^ie senlE^JifMidliien of the sand^ soil In which H ’ gvoivs gaudy soU ben 

aiegepera% of gardeners are too . 

end"' manure tbe ground too hij^ly for it. In the \ 
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moAth of Aj>i^ iMt, aiMr oottiog my t{bnt8> I cotfertsd Hk 
ground M over, at leait sir mc(es above the cto^ df th< 
pbnU* with thif earth, they aoon shot up through it, andne 
vefldbked'fiMr^ or pii)ihieed a larjpr quantity of good ftcei 
than t^at yiAf, ' ^ 

laitttiftia {iartietlar in ofQer to show, that this Tegelabfi 
WilUoccntdd as well, it not better, in poot ground than rtcti 
provided the soil tie dry, and care taken in the titatia^j^dht 
\ I speak from the long eapeihmnp, having been act|tiaiiite2 
with the management ot iVh valdahle plaht flom my youth 
When X < ut the sea-cate for use, I immediately draw Up iht 
thauld he co- earth with a trowel, so as completely to cover the wholu t#' till 
vsic w en I fimcy m^kes tbenrt gtbw mom IthtUvMntiy, ^ii 

plant, if properly managed, isiuperior toa<»paraga8, if 
IS cut than anted for uniUediatc use, it Will keep for som< 
da)^ ID a pin of cold w iter, but of coutsc it cannot be bettei 
than when rccenil) cut It precedes the use of asparagus 
being leidy for the (able in Ftbroary and M itch 


On ihe perjtwitd clurry, Prmw maJiiM : Mr, XollabPj 


The perfumed rtriHE perfumed chciry is a pleasing tice for shrubberies. 
l^dMuuI, Its douers arc white, and diduse a very pleasant smell. 

It rises as high as twenty teet, grows in poor laod*;^ and appeafk 
parpcularly suited to a cb^hy soil. In this ..respect it ts a 
iCia^y lai^ v^^luable tree, as scarcely any othbr thrives In a soil of th^ kibd ^ 
V ' exdept the ^ Scotch fir, pwus jyfoaslrVi and the talfse capt^an. 


wood of the prunus mahalib is smooth, close grained, tkhes 


a good polish, and is useful in tarnei > , cabinet-makihg, Ae« 
^S'lS53!£. •»«»»■ of cbeny miy be gtaff^ with success on aetock of 
chs'^nee the piunus mahaUL It is propagated by teed, which is soUrfi 
Seed tqv^u min the course of the autumn. It ttoives in Chalky 

aataam, marly sollj, that extensive plimatioos ofiC Iklve bet** 

property has been discovered. ^ 


Muattib 







D^EAStS «F TREBS HEXBDITART. 159 

Kolice from a Hutk of il/oisitT/r Lblteue, o/i the hereditary 
Diseases of Fufit Trees : J'v the Hun, Sir Josepji 

Banks, Hurt. K. B. 1\ 11, S, tSlc* 

M LELI I.UR, a French gentl«'man who holds the oBice 
• ot‘ Admiiiistrator of liic Pa^vs and Gardens of ihc 
crown, has lately published a book on the diseases of Fruit 
Trees. 

In this he asserts, that the disease called in French h lhvu\ i 
or le meunicr, which shows itself by a mealy whiteness on the diseases iathe 
leaves of the peach tree, or on the fruit itsell* in blotches, h tree, 
that destroy the flavour, is an licredilary disease : that plaiu» 
raised from the kernels of trees subject to this disease, will 
produce plants in like manner infected, and whieli will com- 
municate the disease to graftj> taken from sound trees inserted 
in them;* and that grafts from diseas«^d trees will certainly he 
dis^M-cfl, although from branches that rie (;uitc ftee 

from it. 

He attributes tho^^sa'i'ie heielit'iry cf'.rhliiuance to 
a disea e more ui!st hiw vo.:s possii/iy than any richer, to oui 
grafted, and hadded store 5 and he is of opinion, il;at lliis 
disease iiUo ma) be eiinroiy :;roid«’d, by ^’’ailing loan tice^ that 
never have b'*eii to Us attac!.^. 

The ifnp.Mantr of ihesv facts to the interests rd'horticnltr.re, 
will, it Is hop.vd, jiislit’y the wtiic r forulK-ring tlii'j sli(/rl account 
of tii'TU l' the s(j< »cty , tlioogh they aie lal;en horn the Mouiicur 
of the 7ih Djv^iiil^r, r.ill, the book not Iiaxing been 
broiiglil i.. to this country. 

Tlie mealy di-«case, he says, is certainly not contagious, and 
!je Insiaijces a fruit-walJ at Versadles, on which arc many disr.isr imi 
c\ir\ons peach trees, some of which are much damaged by i». 
vhlle others ana intircly fiee from it. 

XHI, 

SCIEMTJFLC NFAVS. 


o 


AlfJu al and Chen leal L''( ///re**. 

N Tslonday, October .Oih, a course ol lectures on physic Mfdicalaai 
and chemistry will rc-commencc in (r iorge Street, 


Hanover Square, at the usual morning I;nur->, viz. the ThrT.i* 


* TrAR«. of ihc H yrt, Tt.c, Vol i. App p i'* 
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{Mtki at A* peM^ 

', iii« «t|eMi^ at a i^ By Cm'S* Btanon, 

D. t. K. S. 84Mlbi‘|ili|P(i^ to St.18aoi:gtfi Hoqiit^i of 

Cliiiloaii;i^tK«| arecgivaa at onil od tha patieitti^ of St. 
- Qtvtigif$ 4Hfa|t3p Sattaday tBom^ at^ o’clock. 


^ j M Siergertf, PhytU^f tmd Pi^iAifjf. 

lifr. 4> CarlidCt ¥. lU 8. pmftiw of aooioBiy io the rojal, 
olaBp,.«9dp^aGademf/andnrBeon to^W<atn^^ hotpM, will begin 
Aow^> III, (gone of lactttnn oa tlio art and practice of Mirgerjr, end 
the udeooes connected .^enwitb, on Mondqr, Octobw Ae 
12tb, at half aiier eight, ¥. IIL, atltia bonie in Soho Square. 

The intredoctory dneourte is open to all faOfiarional sto* 
dents, and the sutgect to be continued on Mondajfi^'Wednes* 
days, and Fridays, at the same hours. 

The tTiseases and accidents allotted to the pronnoe of suigery 
will be amply treated of, and illustrated by^;ases from the lec< 
torer's experience. A compendious riew of the animal cgo> 
nomy will be adduced to illustrate the several processes of dis* 
ease, and of recoveiy. 

The operations of surgery, and the «iat«ny of the afieeted 
parts, ate to be demonstiated. 


Surrey InsAtutwi. 

LsctHrcsatthe We understand the following arrangements have been made 

8w^,lMiini- for lectures at the Surrey Instiudon, in the eiHqM>g season ; 

*’*'*.' ' - Mr. CoiBxniatt oil the Btdiek l^ettres, to ptaiBende on ‘Taes* 

day, the 3d of November, and to be cenficned on etch sue* 
ceedh^ Tuesday} Mr. Masoii Oood on- the pbiUw^by of 
.;ptqtdcs, to commence on Fridays tbe 20th of Novesifoer, and 
to bc.qonlioacd on each suedietiog Friday } and Dr. Caorca 
on mn^, to commence early in IQl. 



'•■-.VS 

'' Xornbn HupSii^' 

Ih.Snaton’santnmnai course of leetniea eh Ae practice of 
medlEine urill be commenced oa ‘niandqr''moroieg, die |st of 
OAiiwi,af'll e’cfock. 
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. • ARTICLE I, 

A Condnuatwrt of RrpeitmetiU on the son ffi rout HLrations of 
iht Gcssts, tSfc by I^hhsys Kfkp\ 


To Willvam iVicAo/^o/}, Ay* 


SIR, 


T IIP following expcnments, on the musical souiulb of the 
gasseii, were pcrfoi mcd with new apparatus, similar to that 
which 1 described in a pteceding communu ation to ijie Philo- 
aophtcil Journal, vol XXVII, p. 269 . lo those who may ba 
disposed to construct apparatus for the same \ urpose, a state- 
ment of Its dimensions w ill not be unacceptable. Such, how- 
e^el, as would possess it without the trouble of fitting it up 
themselves, may procure it of Mr. Bancks, 14 1, Strand. 

The bellows are made of three sm lU pieces of mahognny, 
each SIX inches long, three wide, and three tenths of an inch m 
thickness. They are eouoected by folds of (hin leather, glued 
round their edges. The sequisite pressure on the bellows is 
given by a spring of brass wire. A kind of fusee was added, to 
equaltae the blast ; something like a contrivance for the jimiM 
L purpose in Mr. Liston's perfect organ .—on trial it waa i^oufld 
Sh[|M to be of no advantage. 

XXJUU, No. -NmaiBEi. i«i 5 U pm 



OH The SOSIFEIOUS tlBjiAnONS OP Tm GASSES. 

Hie organ-pi[>c employed is of (he kind called the stopped 
diapason: its width is 0 5/ of an ineli, depth O'/l , and its length, 
w'iihout the plug by which it is tuned, 5*15 tlie thickness 
of its sides 0 15, and the width of the mouth 0'l6. When 
tuned a minor tone above one of Hawkins's new C tuning- 
forks, the length of the vibrating column of air was found to 
be 4*1 inches j ilic baiiimctcr being at 'jg CO, and F. thermo- 
meter at 6rA 

Air pump and A long baiomcter-gange was ad. led to the air-pump, having 
n scale' movable by an end!e^s screw fnr adjii' ting the zero to 
the snitaoe of llio nuMcnry in the basin below it. In noting the 
expel iineiUs, the height of the mercury in the gauge was sub- 
tiacted from that of a barometer suspended in the same room. 
Thermometer. Having by accident biokcn the small thermometer attached to 
the bellows-franic, we registered the temperature from another 
ihermomeler placed out'-ide of the receiver, Ihe capacity of 
llie giiismeerivoi is 2/5 cubic inches, and that of the cfiectivc 
jxart of the j>nrnp baiicl 20/, Nothing but pomatum was 
used between the bra-.s pla:c » and the receiu-r, on account of 
wetli'd or oilci^ lealbcrs being known to allbtd a great deal of 
vapour Nt^twilhslamUng this, the gauge was depic"scd by 
vapour j foij on exhausting ilu* receiver, the gauge indicated 
two tentlis o| an inch lci.s than the barometer, but when ag.’un 
exhausted, aftc‘r placing a cup with suljduiric acid in the re. 
ce vc*', liic diiVeienec ot tlie two was only OOU, and in one case 
to absorb I'crceive no ‘litlereiuv. For this reason, in all tiieexpe- ^ 

?apour. jknents, except those on water, alcohol, ether, and oil of tur- 
pentine, a ghiss contaii>iiig five or sis ounces of sulpliuiic acid 
as placed by the bellows in |lie recciwr. "With this pump, 
and using ilie acid ie.sUMvl of muriate of lime, water has been 
jj frozen by Mr. Leslie's proec-'* in two minutes, while the ther- 
mometer in the room \m}'> at tiy^ 

riate V lig. 1 (opposite page 2-10 of the present volume) 
represents the apparatus nude use of for transferring lupiuls 
into the c.\lKuisted receiver. It corbist.s of a small glass tul)e, 
graduated, vvhich screws on the cock above iho transfer-plate : 
till' top ot this lube is cioseU by a piece of ground glass smeared 
with pomaiiim. To the other end of the cock, under the 
plate, a small scmisphciical brass dish is screwed, to catch any 


Uccciver. 


Vapour. 

Fxlinustion. 


finlnli. nrifi 




ON ot ritt eii[su.^^'' 16 

Jiqaid tM fails (hrovgb the cock/Wd prevent Ut'j^^aring the 
bello^/" ' ‘ 

Evi^y time* before (be receiver was exbansted, the wnoAeti .;* 
pipe watsi ca^ully tuned to 0'22.50 of a uionooliord or sonometer, 
divided decimally, lie monochord beii% tuned accuralely to a Monochor^, 
C fork. The box of this niorochord is mtide of straight-gmin- ^ 

ed deal, and is 30 inclu s long, three inches wide, and 2*5 deep. 

Over two immovable bridges, placed 30 inches asunder, a steel its wire* , \ 
wire, 0 01/ of an inch in diameter, is strained by two endless 
screws, placed at tlie exiicmitU-s of the box, which act like the 
screws of a modern h nglisli gaiiar. A long wire is pi . fci able to a 
short one, because a small allcration of the tension (jr tempera- 
ture W'ill cause a less pficeplible dillcrcncc in tlie pifcli of the 
sound it produces. Ldrd Stanhope used ^toel wiie on his cii- Should bcc€ 
rious monochord, finding that it did not Keep continually 
lengtl'.eniiig, as bras^i or iron wires do when the tension is con- 
sideral)le. A curions experlinent is related of the Stanhope 
monochord, which I have never yet seen eyplained. Two 
€?qfUal wires weie put on it. aii'i uronglit in unison*\vith G, an 
oeiave below the treble cl.iL One of the w ires was then 



shortened as liide ns the eightetMi-thtjn-.andth p:.rt of an ic.cij, 
and thi.s was .sa.d to produce in\ riahly an audible Icatinif, beat*, 
which could be \ cry C'lisibly willi the finger as well as 
heard! Whal was ihe cau-^e (d this beating^ "Jlie length of 
ihe G wire was 20 inciies, •Ahleli eouKl be divided 'ny that in- 
strument into 3#j(XK)0 ecjnal ; ( nsrri^enlly the leiiglli of 

tbcallered wire was J'ioopf) oi tl-nse parts. i\o\.*, iIk; vibra- 
tions of strings, which diii'er in Jer..;’!i only, being in the in- 
verse ratio of tl)cir lengths ; 'i we sMuue 180 ns liie number 
of vibrations ill T' of th t at coiieeii r»:ii Ji, the shorier siring 
will make only ISO 0005 vibraiicms in and touM;<juently 
not a single beat can be produced by siu h an imperfect uni.5oa 
in half an hour* ! T-hc beating that was produced, therefore,, 
sticdskitis unaccounted for. 

; Dr. T. Young, consider every C: or a 'c<UlSStt 

taking ttle fundamental C for unity. At this pitch, middle ’ 

acoust^ in I": Sauveui’i experiments, in 

24 i, Billet sivl Man^mrg attribute to the same C !236 alt 4 
^vaftO gives 256‘S; £rmitb247; Robhou 24(l| 
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OH TBK SOKIPKROVS VlR|IA*IOHf . OR TO^ OASSB8 


T-irn'm of th* Doctor Crotch remarks*, that a inonochord-wire should bH» 
itreiched equally at both ends, dr fclse it will be inaccarat^ 
Chlaftiii and The only experimetUs on the sounds of tlie gasses, W&h which 
JacquinVexpe< I am acquainted, ind which hare (jreceded onrs, ire those- 
rinicnts, made by professors Chladni and Jacquiti at Vienna several y^ars. 
Their appara- ago. Many objections might be made to their apparatus. 

It consisted of an open organ -pipe of pewter, fixed within. 
Jhe neck of a glass Receiver, furnished with a stop-cock, 
above llie pipe, and a bladder on the outside. When the 
apparatus was snlTiciently filled with gas, the blast was excited 
j ^ by pressing the bladder : this was dene over water. The Icin- 

• peratuie during their experiments was from ^>4^ to 5Q° of Pab- 

I.CTgthof ilierenhcit. "I’lie length of the vibrating column of air in their 
pipe was about 15 cefidMei/is, or 5C) inches; hence it would 
pitch intai produce a sound of tin ee octaves higher than f 7 3, or the te« 

5 iior-clitT C. 7 heir results will be mentioned farther on. 
Priestley and The experiments of Priej,tley and l*erv)lle, with a bell rung by 
Pcrollc s exp. wliecl-work, had for object only to determine ll)e intensity w'ith 
. which sound i; traiihuiittcd by different kinds' of gas, and ari 

thcrcfoie di‘«simi]ar Imm tlio.se which I •ihall now describe. 

J* 1. I'he leceiver being exhausted till the gauge stoml only 

Nitfoug oxide. ‘M an inch lower than the barometer, nitious oxide, pro- 
duced by decorupo.sliig nitrate of ammonia, was t ansferred tiom 
the gas-jnr into the recei\er of the pump in four successive 
quantities. After each transfer, the .siale of the gauge was 
adjusted, and the movable bridge of the iiionocliord slid till 
the wire and pipe wore in unison. \\ bile this was doing, thtt 
gauge ascended a small qur'niit) , ar. we had anticipated, froctl 
the absorpiioii of vapour, \h>- snlphuiie acid. To .savif 
A'planation of room, :i-> the mode of operating was uniform, I shall dispose 
each gas in a separate table of five columns, the first, from the. 
left, showing the number of snoresBive quaniilies, and t{>t 
name of the* gas ; the second, the temperature j the third/ the . 
quantity of lise j the fouilli, the pressure after that rise . wwob-* 
lerved ; and th.e fifth, the monochord lengths correspoudtog ' 
w ith the pilch of the organ-pipe. No settled portibo of 
was allowed for the gauge to ascend. The sound ofthis was loQ^^ 
tud deeper than that of any other gas, and in quality oCftc^ , 


ti)e tables. 


* JUlcmentiof Thsr^l^ Bass, die. ,4tcr. ISIS; " 







OK TSE l^lirilSOKS r^kATtOMS OP THB GASSK^. lfi^5 

■■‘i ^ ‘ ‘ ‘ 

(^rik2re) le^blcd the sound produced by a bad-toned bag- 
pipe. The pitch was a little more than a major third below 
that of atmospheric air : our preceding experiments with an 
fipea pipe and less accurate apparatus^ave 3d.— comma. 


] . Nitrous oxide - 

67 

■07 

8-17 

*27350 

2, 

67 

11 

15*52 

•28000 


67 

■ 2 q 

2302 

•28550 

4. 

67 

•25 

'^9 77 \ 

•28t)73 


We thought the acid in the receiver was become a little 
more opaque, hut no froth appealed on ilssurtace, as it had in 
some of the experiments. On opening the stop-cock in the 
transter-platc, and working the pump, the sound of the pipe 
became more acute, like the sound of a violin-string, which is 
slowly shortened by sliding the finger. 

2. Cflf/’Owif at/Vf, disengaged from chalk by diliUe sulphuric 
acid, and collected 9 ver water. The tone of this gas was weak 
and reedy ' • 


1. Carbonic ncid - 6\‘5 *30 10*23 | ' 27 iO 


2 . 

3. 

Atmos, air - - - 


•12 14 25 I -2772 

•34 25*()b 2830 

2880 2850 


3. This gas remaining in the receiver, the pump was worked 
till the pressure on the gauge w'as 14*34, when a quantity ^>1 7j!drogenl 
hidrogen gas was added. The sound became n ore acute with 
H slide, and clearer and smoother than tlic sound of carbonic 
fleid alone. 


Carbonic acid - 

61-5 


14*34 

Hidrogen added - 



28 80 

Do. remained - 


.65 

28- 15 


•27SO 

•2115 

■2125 


‘Tfie pitch of these gasses was not altered by working the pump 
pressure was 14*46 ; but on hlling up the receiver widi 
'imospheric air, the sound was depressed to *2215, and the 
rose 0*30 in a very short time. 


ft Chlftdnt found the pitch of this gas to be almost a major .3(1 below 
jfhat of atihbspheric air, a result w&lcJi accords with this experiment. 

^ ^ 4, atm' 
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Kicp. 4. 

. Ojcnnuriatii 
gaj. 


Exp. 5, 
Oleliant gas. 


/ts pitch. 
Kxp. G. 

nnd 

oxiniuruttc. 


Pitch. 


■■ 


OMT TB£ SONIFEAOUS VIMATIOSS OF TBJB GABS£6» 

4. ChJorirtq gas, oblaiocd from OAi4e of mangj^TO .mu- 
riatic acid, and collected over water^ In tiiis expericaeiKt the. 
gauge was noi used. Th^ receiver was filled bjr three aocces- 
sive and nearly equal cjuantitirs of the gas. The pilch was not 
quite a minor 3d lower iBan ihal of air. 


.1. Chlorine gas 

07 



■25400 

■V675^ 

3, 

— 


1 

•27900 


3. Olijiant yjts, or supcrcarburcUtd hidmgen, produced by 
ill a gl.iss u lurt, alcohol and stslphuiic acid. ' 


1 . Oli fiacit i^as - - • 

1 (;o 


7^9 

•23400 

1 

1 .''(I 


1,3 03 

•23825 

1 

•'9 

•J 0 ‘ 

1 22*02 

• 241,00 

4 . 1 

1 59 

— 


•24120 


6*. "riv* pit('h. taking the inonn length, is almost a mv'tjor semi- 
tone bi'l nv tlni ot' ritmo=*j)lu*no a'r. Having noted this experi- 
iiKiU, the pr. in p was worked till the prcsbuT.> was only 
and ilirocnicasuics of rA/o/i/zt* gas were acakJ, in succedsion, ta 
the ohjltut which lemaincd in the receiver. 


1. Cillorine added - 

5.3 

270 

l()-.is 

•25650 

2 . f ..... 

5 1 


•20 14 

•26000 

tieinaincd - - 

54 


21-79 

•25550 

3. 

r>'A 

5'J 

O'dl 

-'-77’> 

1 21-34 

•27400 

■26925 


Din ing this c xperiiin nt, the barometer ascended from 29* J 8 
to 2t> /J. The tone was \eiy peculiar, and cannot be easily 
scribed. Alter each addition *ui gas, the pressure began to dl** 
ininish, and the pitch to ascend. The mean length gives tha 
pitch nearly a superfluous second lower than that of atmosphe^ 
ric air. I'hc brass plate of the pump w:is found entirely co- 
vered with a purplish gray oil, winch was extremely difficult to 
remove, and which was not quite removed for a long tiiQQ 
after. ■■■■ .".-V' 

7- Oxu^cn /rar, obtained from oxide of manganese by 
it in an iron retort, - 


1 . Oxigen gas 

2 . - - - • 

3. - - - - 


69 

.03 

7-9S 

(>9 

•10 

IS St 



*4»6j 


•2337ir‘^ 

’i9lSo& 

•339^ 




tut Tsk SONlFfiROVS VfBRATIOKS OF THE 0\SgEf. 


lO? 


’ Here ibe fever of the bellows b-,^'aking, we bad to begin this 
experiment anew. The gas was pumped into a bladder and 
used again. 


1 . Oxigen gas 

l'C)-5 

•05 

8 20' 

•232 OO 

2.--- 


*2.0 

1501 

•23(jUO 

3.--- 


•dO 

22 f)! 

■23800 

- 


^ - 

21) y» 

•2337.5 


A mean of seven gives the pi^cli a little luoro than a minor its pitch, 
semitone graver ihanthatof air— Cliladni limiul it to bi* a semi' 
tone or nearly a tone ; ami onr fonner experiments, with the 
little open pipe, make ii not (juitc halfn comni:i. 

8. NUf'C^^en gas, obtained frtun small pieces of lean muscular i\p, «. 
flesh (beef) and weak nitric acid, gently beaiod in a glass re- S^*- 
lort. The gas stood over svatcr fur twelve houiis before it was 
used. 


1. Xitrogen g.as 

Gs 

•os 1 , tz 

9. - - - - 

Uii 

•l-l 1 Kl 20 

4. 

ds . 

tv. 1 22 or> 
30 bu 


This gas produced a very weak, dead sound j the same in Its pitch, 
pitch as common air. Chladni found it almosi a semiloiio 

graver. 

y. After working the piinij) till the pressnro wa^ only 22' r», t’xp. 0. 
was added to the nitrogen in the teceiver, till fhe 
>iffebsurc was again JO'U, when tli^ sound of tlic mixed gasses 
wa5 0'2335, or almost three comm is below the .sound of common 
«ir. Cliladni found that a mixture of these two gasses gave a 
sound in uuison with lh.it of atmospheric air, being more acute 
than either gas alone. ” But before the mixture of these fluids ^ 

Jiad become homogeneal by repeated pres-sion^ of the bladder, 
tbe sound was not appreciable, because the vibrations could not 
' be isodironous.'' (Chladni, § (iy.) . • . 

> 10. jixotic gas, procured by setting fijc to a piece of phos- ^ 

ptorus in atmotipberie air confined over water. Jt was iidliuned ^**''®fi*®* 

aboTnlng lens. Before iba gas was used it was fell ia :-/• 

over water, fgrseyendiwurs. - ; 
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ON TUB SOtflFBROVS TIBaATtOUS OF TBS 6A6BB5* 


f A little 
added.) 

ritch. 


1 . Azotic gas - 

2 . - - - . 

3. --.- 

4. - - - . 

Added common ait • - 


60 

•10 

780 


•10 

14*50 

— 

•JO 

21*55 

— 

•15 

2775 

— 


2940 


ritch. A mean of the four gives the sound a little more than a 

comma more acute than the sound of common air. ^ 

Kxp. 11. IJ. Sui l}hHret led hidrogen, ohivUntA from powdered sulpbtt'* 

water, and weak muriatic acid, gently heat^il ^ 
in ^a glass retort, and collected over water. A large quantity 
of the gas was absorbed by the water in the pneumatic trough. 


1. Sulphuretted hidrogen 

62 -r> 

•39 

6-88 


C)i-5 

•68 

13-74 

3. - - 

6i 

•30 

20 82 

4. - - 

58*5 

•50 

2712 


The least 
norons of 
gasses. 


Its pitch. 


Exp 12. 
l-lidrogen. 


This is the least sonorous of all the gasses that we have tried. 

‘ The sound was hardly appreciable after the‘'feccond Iranfer 6f 
gas 5 and c\eh after the third it was impossible to maintain a 
contitiuaJ sound by the most rapid action of the bellows. The 
pilch of this gas, from a mean of the three lengths, is not quite 
a minor tone higher than that of common air, but is more than 
a major somitoi^e. At the end of this experiment, the sulphu^ 
ric acid placed in the receiver had a froth on its surface about a 
quarter of an inch high, and of various metallic colours. And 
we observed, that a part of the oily matter produced in the 
sixth experiment, and which so obstinately adhered to the plate^ 
could be much more easily \iyped off, 

12. Hidfogen gas, obtained from water, bits of zinc, and 
sulphuric acid. 


1. Hydrogen gas 

6i-5 

10 

796 

2.---- 


•08 

15*36 

3.---- 


•14 

22*72 

4. - - - - 


- - 

28*86 




Tlie sound was weak, and more than an octave and eona 
above that of air. On working the pump till the pressure 
'the gas was 14'28, and adding breath till the pressure was eg 
28 8(), the sound of the mixture agreed with *1815 of 
liccbord } and the gauge soQD^rpM l^aio 0*2. ^ 



0« TAB' tOHmSOUS V^RATIOKS OF TUB GASSES. 
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13. lAgkt earhwretied bidrogen, produced hy distilialioD from E^. IS. 

as*: 

geo. 


1. Lt. carb. hidrogen - - 

59 


- - . 

■1075 

2. 


•1 • 

14*()2 

•1075 

3. a 

— 

1 s 

21*55 

•1075 

4. 

60 

. - 

29'45 

•1100 

5. 

— 

- - 

2913 

'1120 


The pump being worked till the pressure of the gas was 
|igain 14 92, (he sound was *1060. The pitch, from a mean 
of the six monochord-lengihs of wire, is more than an octave pitch, 
and two commas above that of air. 

14. EiJier. The graduated glass tube was screwed upon 
6top<ock of the transfer plate, and filled with ether. The ^ ' * 

pressure on the gauge being 0 (vi, with no acid in the receiver, 
a small part of a cubic incii of ether, as .shown in the left-hand 
column of the following table, was admitted into the receiver 
through the stop-cock. 


•05 

1 Ether - - - • 

- 1 60 1 0 j*.i8 opeso 

•05 

2. 

2 05 MO' 20 

'05 

3. 

30() '10387 

•05 

4. 

4*30 11000 

•05 

3. 

^5*30 11200 

•05 

0. 

O’ 10 •Il4.'50 


7 . 

8/7 imcert. 

•00 

Air added - • 

2970 *22150 


After the seventh transfer of ether, we appl ed a cloth The receiveir 
dipped in warm water round tjje receiver. The gauge fell 
0*38 3 and w'e imagined we could hear two sounds, about a fifth 
difiereut in pitch 3 the one a wheezing tone, the other much 
clearer. The hemispherical di.sh was about half full of liquid 
ether within the receiver. By a mean of six lengths, the pitch 
is almost an octave and major seinitune more acute than the 
sound of atmospheric air. The air and ether vapour give a 
sound which is only about a comma-deficient minor semitono 
more acute. 

15. Alcoholf introduced into the receiver in the same manner Cap* 1^* 
as the ether, sunk the gauge only 0*55, and produced no sound. 

JWheif atr was added to fill the receiver, the sound was a 2250, , 

^pbd veiy iodistioct. Tbenaometer in the room Off, barometer 
'Wt ‘ .Hot 
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ON Tlie soNircQOus vibrations or fte OAStES. 

Hot water, liquid amraont/i, and oil of ttirpeptidie« were stic-» 
ccssively treated like the ether, and found to produce no sounds 
and but very little depreboion of the naercury in the gauge. 

Air and hidrogen gas ^rc the only elastic fluids that have not 
varied in pitcli with a considerable variation of pressure. 

At present, T shall not enlarge on these experiments,^ but 
subjoin a table, showliig the reinliue lengths and vibrations cor^ 
responding with the sounds of the gasses when the sonhd of air 
is taken as unity. , '' Dos fuits, et point de verbiage, voilA la 
grande regie en pliy<;iqne coinme eii histoire.” (Dalcmbcrl.) 
3n the rig!n-hand colunin of the table I have placed the Ibga- 
riihins of the interval -j with air > for the value of any interval 
is the logarithm of its constituent rat a*. 

* See Ur. SniiUrs H.»rniomcs, sect. T ; and «i Table of IiitcTvals, bj 
Mr. Fairy, in tbr Kiliij'*. tuicvi lojKr.Iia, v d. Tl, liilO. 

Pofiicrifyt, 'Mio pitch or ‘.aitsc of a sound (icpciids on tlir frequency 

its Tt Loh In cn a'-ked — ‘‘ \\ by should not the nieasiiri 

of an irdtrval be ihc dliiWi ucc of the values c*f tenniiiatiii^; sounds i 
uud cunsetjiieufy should not intervals bo coiupured by the fiilfc* 
veiiccsof the Videos of the i I* sounds ?■* In aiuswer it iins boon said. 
Ih;:l the in(*asuro of an inter cal c^tiniptrd in that maiuicr oiild sary 
fif’cordiuy: in the unity of time dioM ii for reprcsenling the raliie of ihf 
sounds. Fiir. let oand 6 be rl«e niunliers of vibrations of two sonorous 
bodies in ohc second; j;i« and mff will bo the nuiiilu rs of vibrations ol 
thest bodies i.i a lime i/A liine.s «;i cater. The interval wotdd then be 
ii easujed in lUf b» .1 e:isr by 1/ — and in ihe sreoiicl ea<4e by — ma 
nijiraiKiij iieci s‘/5i ily difieivnl.” Tlie i'oUowiiiL; Iheorcm^ respecting 
inU n als, fiv.nsla!^ d f.otu Siireiu.iin (17yj) may be usefu 

to of yoiii i.-.i !i r-, who are not f.iuiiliar W'iLh the .subject. 

“ Conskhriiu inter\als in oiijf direction only 

“ I. TIm* prodiiet of die coiislifueiil latios of two or more difTcren 
intervals i.'. the cunslitueut ratio of the interval whieb would be eijujt 
ti) dieir sum. , 

IS. 'I’Jje quotient of the eonstlijient latios of the two intervals ks tin 
iMtio eonsti 1 111104; the inlerwil whieii would be tlu ir diflcrence. 

III. Kvciy r.itural power of t!ie e.oiistitneiit ratio of an Interval ii 
the ratio canstitutm.!! the inter\al which would bca iniiltiple of the tirsi 
marked by the degree of tl»e power, 

IV. Kvery natural rout cf tiic constituent ratio of an interval |6 tin 
Vonstitunil ratio of an internal that would be an aliquot part of tin 
first marked by the degiee* of the root. 

V. \!.y fraetieT.al \ Ower wi i tcver <if the ratio constituting aa int€i 
v;ii h the const itiicni ratio of the iiitcrVEl:Which' would be B )pj^ri|Dn 
Jjbe inarkod by the exponent of tHfiS fhictionol iM>v^cr.*M?®? . F<M 
^th\)rs on t!iU subject, see Fprkd's AHjjtkatchc JJUerAur^ 4^ 

ol‘ tlie pecoJid part ^ 1792* . ^ ^ 



or nowyn. 


ritlmis of 
intorvalA. 


AcHfonn fluids.'. 


Aieao . 
of 

win*, , 


Mcla^vt 

ic‘iigth«» 


Relative 

vibrations. 


1 .Nitrous oxide gas • 
2 'Carbonic acid - - 
4 jChloriiie - 
(ijDo.'and olefiant - 

fijOlefioflt - . 

7,Oxigl5h - - - 
j,y|Do. and nitrogen 
,3jCarb, a. & liiJtogen 
|-i-jComnion air - • • 
8|Nitroocn - - 

lOj Azotic - - • 

MjEUicr \:ip. and air - 
IJ;SuIpb. hidro«cn 
!2jFIic!rog(*n ^ - 

13;Ccirbureited Do. - - 
14;Kthcr vapour - 
M Do. hij:[ho-ii 


M14375 

2787333 

2609157 

2030500 

2386125 

‘2362857 

'2335000 

2333:>33 


•24O833 07^9467 


•23S8I4 

1-199010 

1-16C)111 

1-068333 

1-050150 

1‘03777« 

I •0:7037 


IO-807223 
0*833590 
|a‘85535 1 
0-9-I4SS2 
0*952237 
01)63507 

[0‘9t>-^12b0‘ 


225(XW i I (ilOOOl'.0 1 1 (XXKlOn 

.2250CX)O . 1 -OOOOOO 1 1 000000 

*221 6250 i(r9S5(K)0 

2 i 87500 b 972222 
•2000000:0915556 
-iiioooo 0*493333 

• 1 0S4 1 67 lo*4b 1352 
10fi32S3 b'4 72570 


1-015228 
l%28571 

1 092233 

2 027027 
2075326 
'2* 11 6068 

0965000 JO- 42 SS 89 !2 331600 


•0971995 
•0930063 
!0790473 
067 8558 
0246225 

0212.549 

•0161044 

■01571)^42 

ooooboo 

OOOtKlOO 

•000*56.37 

0122344 
C 383 1 53 
3066595 
3170863 
3255337 
3676.552 


I remain. 

Sir, 

Your 4iL:mble Servant, 

ARNOLD MERRICK: 

Quer7i\s Road, Cirencester, 

^2d Sepl. 1812. 


ir. 

On the secret and open Sectaries of various Flowers, In a Let* 
ter from Mrs, Agncs Ibdltson. 

To Mr, Nicholson, 

SIR, 

I ^ the exact dissection I have given of a flower In yocir oiitb 
Journal for July last, tl.e explanations of the calyx, corolla, 4^ 
aud stamen, were alternately given, their peculiar vesida de- 
scribed, and the separate Cylinders, which convey those vessels 
to the stalk, accurately and exactly marked. There remains, 
th^refoffe, of the flower but two p-iris todevelope, the nectary and 
^Jj^efjkAU the moat import^t, indeed ; and which have never, 
rightly .tepfeikkid, or properly delineated, pat^ieiK' 
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ON TUB NBCTAKIBS 


Ht)»ey *iip- 
pi>6cd to lie in- 
tended ' to in- 
▼ittf inscctfi|SO 
that they 
mijfht convey 
pollen from 
one flovirer to 
another. 


Thra assistance 
teldom ueces- 
aary. 


Mobility of 
onr native 
plants. 


hr\y the former. I ifodi tlierefore dedichfo tlie part of 
this letter to this Subject ; first, to the display of tlie varioua 
functions of the nectary 3 sebontfly, the importance of this^ part 
of the flos^er to botany in general 3 tWirdly, the description of 
the many different sorts of nectaries both concealed and open \ 
and fourtlily, the curious mechanism displayed in their various 
formation. 

It has been conceived, and frequently asserted, by onr first 
physiologists, that the only purpose, or known use, of the honey 
found in plants, wns to tempt the insect tribe to visit the 
flowers, that, while inserting their beads into the interior, they 
might, by rubbing against the stamen, take op some of the 
powder of tlie pollen, and convey it to the pistil in other 
flowers 3 and thus impregnate seeds, which, without their assist * ^ 
ance, might not bt^ able to procure the powder necessary to their^ 
completion. 7 'hat nature has bestowed on the insect tribe the 
curious knowledge necessary to seek the honey in a flower*, 
and make their search thus serviceable ndt only to themselves 
but to botanjr, I have no doubt 3 but I am equally convinced, 
that few, very few, of the indigenous plants of any country, 
(even of the dicecian class,} require such assistance 3 and tb^t if 
flowers were never removed from tteir native soil, they ars all 
stifiicient to perform every part which nature has assigned them, 
in fructifying their own seeds. It is very little known, (because 
it has never before been a matter of serious investigation,) how 
much motion indigenous plants possess. That they are scarcely 
ever still, is an absolute truth 3 and that on a warm day we 
need not seek in the plants of oiiicr countries that curious and 
regular motion to be found in each field in our own. That the 
pistil and stamen regularly bend to each other, so as to enable 


# Any person, who has seen anTnsect seek the hooey in an antir* 
rhinnm, will be convincetl, that this knowledge is necessary ; and that , 
without it the inject would fly to any other part of the flower, hot tbsf 
one at which it opens : whereas it settles at once on the round top,fiitfl'' 
one foot on the opposite petal, which it fihshes open, inserts ' the iiekS^ 
and shoulders within the flower, lengthens the proboscis, and draws ufs^ 
the honey. All this is the work of a few seconds of time, and it.ii done . 
in so perfect a manner, so immediate and so direct, that nothing but a 
thorough knowleclgeof the flower could c&abt* the insect td 'act thuik 
^deddeclly. .>■ • 
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the fero'ali) to, acquire polieo suffi^exit toihicti^it(Kv thara 

can be no doubt with those who tliorotighly watcl^ flowers ; also 

that the, mechaDisoi for the {rurpose exists in them»rand is always 

found capatjle of {^rforming its office in Jodiganous, plants. If, 

therefore^ llie pisttl and itamaa can airaibst alarays.suffice. with* 

out aid^toicopregnate theseeda^isatlikely^ that , so , large and 

seemingly Important a part as the nectary sboudd be placed in 

every fl/Qwer, when not likely to be necessary but to a very few ? ^ 

But the nectary has, in reality, a much more important tank to Necttry* net 

perform, and its histoiy is beautiful and perfect in all its parts. 

There is in every flower a concealed as well as an open nectary j ^ 

its luscious juice is formed w ithin tbc vessel of the line of life, 
and increases in sweetness as the plant adt^ances towarda 
flowering^ It is this juice which appears at the head of the 
^gma in one or many glitteringjdrops, which dissolve the pol- 
len, conveying the joint mixture to the seeds, which it impreg- 
nates. Without this liquid, therefore, the seeds would not be 
completed. Hence tiie cause of nature’s forming nectaria 
in each flowe*’, which are the sacred deposits of thi§ juice } the 
one that insects can attain, the other closed to them, and so 
w^ell guarded wdicn not wMly chsed, that death generally fol- 
lows the attempt to sciae it : for thtugli the insect tribe arc 
taught to find llie open one, yet if they could take all the honey why two nr c- 
t bus deposited, the seeds could not be impregnated. Thus 
Nature, ever indulgent, bestows as long as the general gaod will 
allow ^ but gluttony brings its own punishment. 

Nor are the purposes already mentioned the only* ones for Farther use af 
which the nectary was designed by nature, and bestowed on uccur»«^ 
flowers. Tlie various alteration of flie juices j the first feeding 
of the embryo of ibe seeds and buds 5 the innumerable combi- 
nations formed in the interior of plants, of which the nectarious 
juice is the basis ; and (he decomposition of water, which the 
solar microscope so admirably shows to be constantly going on 
!q plants \ most owe much to tlie juices of the nectary. I have 
oUserxed for some timepast^ that the line of life (the source of 
the nectary) bleeds whene!^^it ftirives at that partdf (he stem Bleecfinitofffie 
where the leaves shoot, and the buds come forth f and have 
continually seen it ooze out when greatly magnified : but I was 
curms .to know ^heth^r this bleeding was the cause of. 

I^t chaqi^of colour, whio&:|qJrstqttea uktapliifie in 

diifer^ni 
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4(i&rent't)jfiQts:Ft thal w^eii even ^ ittAIr, as wall aVlbe 
axiUa of the leaves^ k aeddeaed faps'itii l^nt. f took out/iher&« 
fbre^ the wbokl^iag^ttider belongin| to the iifej in^ pro* 
cured a drop iHt tv^o of ^ lutcioor fiqoid. nhen dtvHled the 
vrood from theOaine plafrt, and by pressure ' Obtained "a little 
tap : and the i^ixture of the. two immediately changa^^^^ 
lour of the liquid!^ and converted the light greeh of thb sap to 
a dark red oolotir. Th^the sap.nmning in the perfeti wM It ’ 
EiTect of the almof^t always a^retty powerful alkalj> I have long been con- 
rn coT^rfng*** (differing from that found in the .fdburnom :) and that 
^aau. the buds, on the contrary^ are more or less acid, may be easily 
shown by cutting and then immersing them In a weak alkaline 
liquor. The direct change of colour produced in the wood by 
passing a feeble electric stroke through a plant also proves it, 
since it reddens the wood vessels, but has no such effect on t!^ 
buds. Wc may therefore, I think, conclude, iliat the redden- 
ing of the stalk is caused by the bleeding ofthe line of life, and 
the mixture of the acid and alkaU in thd» bosom of the leaf : 
and we may also look to the nectary for three of the most 
powerful effects observable in the life of a plant. 

I now turn to the third divisiott; of my subject, 9 bd shall 
show the various species of xiectary found in plants, bo^ con- 
cealed and open. 1 need not here represent the rea^fier in 
which I dijscct flowers, as my former letter has shown it, and 
proved, I hope, how impossible h is, that after cutting them 4p 
three diJJWcfit difcithns, I should be mistaken in the formation 
of their various parts since in such 'a disp!af^!x^j would mu- 
tually be thi^^ieans of detecting eacii other; if not critically 
exact in their delineations, ^AIl flow'ers, with 'resjiect to the 
situation of their s^d vessels, may be'divided^nto tht%e distinct 
kinds: those which have their seed-vessels above the %>W€r ; 
those in which tiic same part is found much below^ dud tli01sa 
in u^di the gernie occupies nearly the centre. In tb^jlnit ai^d ' 
aecood the ^eret nectaiy is generally found in a deep' edvity 
either the seed-vessel, according to jk sifuiKtion^ 

in ihfti^we^j/bu^ in the last it is sd^rioos, ihaf litere is no 
Thashtiati^^ giving iules to find it. In a monopetaJdns corblld the seerbt 
iasctoryTaii^ nectary generally forms a little box under the se^ftvesstfe- wlrfch 
. nopbtiie^ has Mxnctiines th^ stamen opening into itj^^imdias 

iteeued 
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Steeped if.t1ds.ta8dou8ji>ii^ nc4|^\e^ep^ 
inthecwp of the of sccr^v nectary J*;. 

found iriafjjdriiaii at^ Jp^xa^riaa. plan^lK^btcii have triandnnn woA 

their «q^-ve&sela.?^sry low n^c-pfa^^^^‘ 

tary reaching f^vm tlie bottda^of^ the c^rolja. jtailljta jofin^ in^ 

lome^^git is above two^h® deepi nijr « 

this situalTon it is not only ready to riseio dj^atigitiji^tPii im 
pregnata thia plants but itiias varioua^i'aisels pasi^.^roug^ tin 
exterior of the seed-. vessel , (where it.jp'uia lhe nfptaryX to nou 
rish the embryo till decaya, and the rest of theiusci- 

ofis juice evaporates. 'In the letradynamiau flowers, as well anlin wrady- 
as the geraniums and some others, the wflJ is on one >*aiAiau plwu. 

side of the stem, reaching from the corolla to a mark» 

or to a stipiila ; and always distinguished by one'of the leaves of 
I calyx^urning dp, while all the rest ^rn down, ITie open 
cctaries of these flowers are as yarlenis ns the plants. Inmost 
of the geraniums it is« trough between the corolla and stameo> 
rising round the pisty, and ao£ii^ up from the w ell below. 

In the triandrian plants the si^nd nectmics arc generally either 
cavities at the bottom of the stamen, or vessels managed within 
the corolla. The admirable double nectary of the iris deve- The riouble 

iorres much of the intentions of Nature in its forraatton,* since 

• . . . . T . . . « “'»*• 

Its secret repository is not quite closed, but is sure to catch the 
insect that attempts to seize its conlcnts. The open netury is 
10 some species a beanUful fringe with a wide vessel down Uie 
reflected petal, and in others it amsiats of ihrce honey-hearing,. ■ 
excre^ceucels floy^ijgfroni tbe same source: but tht >s6c:eted ^ 
juice is found inalicep cavity in the stem, h iving ^jr«ugh'v.^:V 
the top, and. within the flower, t^l hold the prccion.s diquid. 
Tbe„two'p^ts of 4hie trough secure the inaiyct as it crawls 
dowu'^|e^ceo the pc’ als, when, not coiitenied with the feast 
the opc^ due bestows, it stretches out its proboscis to get at the ^ ' ‘ ^ 

honey' within the trough. How often have I stood con^p- f ' 
plating tins picture, and seen the inse^it try to iusinuaU! iJbelf > * \ 
low'er and lower, though appareutly well informed 

it was encoante*jng ! 1 ft|i«|id the other day, in a Yh 9 nectary 

on the border of l^e river, a^liee, which, having loo •^***'*^ au in- 

far, was t^ght by the projecting points of ilie trough, which, 
like tb&f^^of the beroetris nvA apocyuutn andro^temifolium, 
ha^ fat ilJ^eoed between Ufejm i ^d it w,oi^^}|(pre have died. 


-<11. ‘.If 
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had t not rdtased it i for 1|e warffith or moistore of its body so 
contracted the spiral wire In the petiils, as to press them tight 
against the insect. Nor could it ever have it^aiued itsliberty« 
It was really asconisbtog to see the flower able to resist the 
strtigglffs of so large a creature^ bat the very violence of its 
exertions seemed to increase Us danger^ by pressing from below 
such a quantity of liquid^ that it was almost drowning in honey. 
The best way of getting at the secret nectary of the iris is not 
by the flower^ but by cutting the stem where it is marked for 
the beginning of the seed-vessel, as that points out also the ter* 
mi nation of the nectary. 

Kectarles in The two nectaries in ail the diadelphian class are most adml* 

phlan daw. managed. To look at the exterior of the flower it would 

appear almost irnposslble to And room suflicient for one, and yet 
ail those flowers possess a very perfect double nectarium, wit^';- 
all the various vessels its different offices require : a deep trough 
within the cylinder of the males is filled even to half the height 
of the filaments with this precious juice j '^and that the bees also 
may have their share, there is a nectarious bail on each side, on 
which the banner is fastened, thus serving a double purpose. 
As the insects draw the honey forth, it is constantly replenished 
from the trough below ; anu the exquisite beauty of the con* 
trivance is completed by its not only being ready for supplying 
the stigma, should the weatluT be unfavourable to the ripening 
of the pollen (as in this case it loses much of the necthrious 
jaices by evaporation) ; but it is also all that time feeding the 
embryo in the seeds ; which have innumerable ivessels running 
through the pod, and most plainly to be perceived in the solar 
microscope, to imbibe this juice for the nourishment of the 
young plant ; but no sooner does the cylinder of the .stcfneni 
decay and fall off, and the pods increase^ than the skin 
the vessels disappear, and the embryo no longer receives obu« 
rishmeot except from the stalk, and its own nourishing vessels. 

Didymunian Iti the didyoamiau plants, and in all those flowers whioh have 

So6r*wiih sedds, the nectarious juice is secreted in a box in 

which lies directly under the seeds } while tho 
open nectary is either found at each corner, or opposite to the 
seeds. In giving the exact picture of the flower of tho peacdi^ 
in the Journal of July last, dissected in three different ways, I 
ieft a square atfhp1mttom <tf tbeiSNsd^rcssei not allotted to any 
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tir6iwn<8ti?^*If MWffr**»v-» „««»^ -mi 

ef%y 4bew5 

iprIt«itgfiiM«^;4ha^ih^ It H of ;imri6&$ lfeade$^* , 

iSfy^kwn, naMih its tat h aod the hair of its bOd/lSki^j IfedS^-r 
tapMiwn^s Vtory -slio^t whp]^^^ tlic 

(iltuits/afid is foom! tb^ alone! "WboA . 

, giapas 6keBL,j|t ''^lie« ^feStteni 
Pllilli^eer in %l|ll|il^ yemehhriji^ii^fl ^ form thei. 
ii^ttvdiiiliit; It t/kxagy Met), fbia^^he brdacttb of a 
left utumptoyed aflmattUottcH^att tUt the most mat^ M^^jBcaatHiil ad- 
jottni^ Cakea-filace fn th^tej^tet^' a®*! *bt8 is do^ '4f)tlliiitt tfr 
fte I^^^fisurii% the paifeyiS appmss perfectly^^o coliicii^ 
e wa»ebot^eeH«Vievr, 'ibdyet’ lor w&at gteat- 
Ble Jesljjal^.. f'e^lfciflJiir 2^wi) my pen and 
|i6i«vu,^iii^H|v^Jilr, ashamed'®^ 'tiat fc^ly of attempUng to give an 
. almost tdD‘'|tiefBt fur man even to conceive. 

0n0i^ true, ftiat we at^^ijsbtfe struck with the' power 

whwsn^ dwtstofjlate his small works, than liVtl^ 
vy#«iriiia l£ftMkiNS(s (L'tpivre : when each dimi>]|Otive obje^' 
'&N&ll%h);t‘flipP^ appear the peculiar 'Wre of 

itdyi^m fiiftherenmina^oaof tiiese nilNoi^bjet^ 
^g|nia^.peffect,and beautlfal. , ^ ^ 

tSiS do^e BoOtwy in aU plants .wrald ‘W. ati endless 
dlK^Msoisie tb tiw nnder and writer' but i 
‘wla |Witb tUs Showing eumpmp^lGRciiqil to 
I ^ aU r ildvaaeed-ii^Tbat is 


ijkibpairnefitary ia afltSoi^' iiii^hlGiit''’^^'ai,i* 


Siifororttly “dr 

*11*;'*^ srWMStewMwuffleV'to-tie*^ . T*^** 

lEf^SiSaeSi. »» ,. 
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n^cessHy of this variation in tho jituafion pecfarjes : fer 
thfero ifi not aniy tbitog more striking in dissecting' tban 

the simplicity and ease widi whldb (he cause is dftcoverrf in ' 
the effect. As a specimen of the nectary in tbb calyx, t shall 
i , give the stock (pi. b, fig. 1.) H^re the two opposite, leiiveg 

serve as the hidden nectary, and the excrescence dterriitlng (be 
stamen forms the open one. for an example of the nectary 
in the corolla, I shall givd the friiillaria : in this a sort of basin, 
fig. 2, corresponds with the secret nectary under the seed- 
vessel. in the stamen it is cither at the bottom of the fila- 
ment, fig. 3, A A, or joined in a more conspicuous manner, aa 
. Nectary In the in the corn fipwer, fig. 4, BB, which is distinguibhed by many 
com flowtr. curious circumstances peculiar to itself, which I shall enlarge 

upon anotlier time, when I give the dissection of ^he Sta- « 
men. In all pentandria digynia plants, we have examples 
the nectary joined to the pbfil and 8eed.<vesBel, ns at fig. 5 : 

CC being the open, and DD thc'closed nectary. Here we also 
see a proof of that brilliant white matter^ which always an- 
nounces the luscious juice. I shall present also one example of 
a plant liavuig its seed-vessel above, in passion-floWer>fig.6. 
Hero the nectary is fore to be placed Fdihe following ; 

the o|)en one at EE, the closed ond at F, perfectly letreted from 
all danger, yet corresponding with the other necialry, imdi free 
to communicate its juices for the benefit of tbe seeds, ^nd re- 
paring any excess of evaporation lost on tbe stigma. Hie 
secret nectary in the iris I have already shown to be a spfoiel of 
well, see fig. y, from H to H, while llie corner^’ bf the frotkgh 
in (he flower are seen at II. The secret nectary in the gera- 
nium is shown, fig. b, from K to ; and tbe bp^ one, a 
trough round the pistil at LL. The two nectaries in flii^ilene, 
cocubalis, lychnis, &c., are di^layed at fig. g 4 MM hekig the 
jccret one, NN the open nectary. . Those in all flowen^ which 
Jhave^ti^i^ered 8eeds,^Bre seen at fig. JO ^ FP the open one, . . 
iDp the secreted box. ■ I have avoided giving those most ^tn- 
shonly knbwDiBsIpiCeferredtbenectprieswhicfa have oof. ye|; 
been noticed by botanists, to show more certainly, that two are" 
found indiflbrently in ai/p/pafr.. , . - . ' ‘I 

1 shall now conclude my fettdr a few on ^ msr 
chemical properties of tbe nec^. There Is,*! bbtieve^pl liee>- ^ 
(hit h^'^not the power c^givipgofit ita jutefo, orwiM ^ 
: / r ' 




full lufuinij^dQ^il, siljl rettiii ^*^* 4 ) nor ^^Idf t 
jCwil&veta dfe««^'msf **^^*®”^ 

j^a^lier^ \vi|i^^‘ipner Ufjingi .^ttji'conlracted pt R, wen the 
loujnd 4)nrt was much distended ; ancf t^us prevented the 
ditpre^plJU jnices. At ^5, the nectary .has not nnly the 
-pov?^ t9 retain its juices, but to throw or ejedt^ them on 
the&l^ma > W'Wch I have repeatedljf' seen il do on a warm 
annoy day. I have before observed ^ow uncommonly per^ 
fept the meplianisiu h in most flowers in VC17 hot weather, 
whpQ the spiral wire seems full of vigour, and all its yairioos 
oCHccsare shown with double force. It is on such a day the* 
liquid of the pistil melts the pollen with raorcfase $ fpr in ge- 
.npralr|hc drop appears oh the stigma bnt hne hour, and then te- 
, tires, 'riiia also is the mechanism of the pistil f \he curious 
mpllpn ip the nectary of the mvuncftlus is known to a few > 
theieaf, which is formed to cover it, always encloses it tight if 
the wind blows, bitt, on the contrary, admits the rays of tlia 
sun tQjt> if it is a jSvje warm day. There cannot be a more cl* 
tcUent b^rometerj. for it will denote each cloud and 6ach change 
tj^alpfiospliere j A^.lhqre are many flourers which draw on, 

.^and ptitpff their cqver, whenevcf a threatening cloud appears. Mechanic#^, 
watiphiog flowers yery exactly, it is rdilly a pciy eiual source of * 

aston^hmeiit— the varying mechanism is so great, that no p^r- 
a^n who would jlake the trouble of sitting by a plant for a few 
^ hours, could ever after admit a doubt of. its being governed by 


.jbem^nit^J powers. * 

Z ^ ' Your hmpble Servant, 

• AGNES IBB®TSON.\ 


$i^ehe$ on ike Blood, mi some other animal 
W, T. Bbande, Esq. P. B. $. Conimnical^ 
'■^^Jto'<^e Sod^ for th* Improvement ^'inimei Chemistry, tM 
' ’’^ ^themiolheRoy^Sidety. ^ , 


’^ Ri^^his iont^^l^inpmaimof tkellood. ' 

Jf .genei^ly 
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louriD^ mutf U» coagorhitioe j Uie4{t($tMi hihoi rnnofod, ^ tl^ 
watter 

tabiidet, being' difScoltljr selpbl* in 
off the agpemaunit wi'uiu, tie'caj^irHig ittatt^ j^ 
vei/^oBcentr^d foVito/ Wben pt^f modM W 
n^cre'ensplbyed, tbe^ will be partib^rijr nie&tioi^ j, 
bdwnbll Ibcisd ibe ’teram which » reiaib^ 
with the efihcts of varioi^.|gents the colouriog'gtin^j^! 
the method juit noticed 'was commonly adoptwl. , • , ... .* 

|t appears to 2i- When the coloatwg matter thas coUecte<d^is 
tontitt of (lo- pkraliy^ examined, it seems^ as I^wen^ecfc first jobservj^, 
**'*'* to consist of minute globules. These ate usually die|cril^4|l;. 
Sioi solabia in soluble in water , 1 ^ circumstance which my own obsefri|tiqf 9 


Waceri 


ft 


tboqgh the 
colouring 
orinili^ In 

•Vi* IMpMOOS 

^WbKinn de- 


led me to doubt, and which the more accurate, .^peri[q!^i 
Dr. Youngs an account of which, intended lo? pubjicatk^ ^ 
ho3 kindly permitted me to peruse, have cbmple^y^fiIspror^ / 

3. The effect of Water npoptbe red globides h to dlsg|flw, 
their coh)uring matter, tbe^lo^ule itself remaining coloufl^jt^ 
and, according to Dr. .Young, fioatiog upon the surface, , 

This aqueous solutioo ii of a br^bt red colour, and qM wi|r., * 
P''°“ puirdfaction. When^heat^, ifeVew^"* aiMi|!i^ at^' 
wmpowd by temperatures below igd“ or Fldw^wt’f- at teq^, . 

' ' pemnires it becomes \ntkld, and deposits a’ pale browo aei^jk 

Bigot t if i« tih» state' it be poured 'upon a filter, the 
pass^ Itwogh without colour, so 'thitt exposure tq b^ocie, 
f^j^dmtroys the red lint, bat tenders Uie cctoiri^ 

Ifiii^uble in water. " ‘ ^ *rp . 

aad !^’Alcohol and sulpbqyie ethhr eddgd to this solfitijpji 
.jn^ 4^ U turbid, .aipi^w^ these bii^ras^wure filtrate^, ji 
ledtind transni^reat Tnuor was' obtained^ ' 


‘‘fo.ciilti^'lttdtiatidor: 
fipti&i^aHirowii^l 
ce^ficatkm^ dm.’ 




harie‘*aci3, » 

I regard thoi .soli 
d»tter pi^idiiced the , 








'■. a 


itriDS. 


la 


j^ier.. x)f tha Th«^ itMwriJ 


x^lx\y inioWe* 

Qnpit i^djar i^aot^l^^rtlqn is taken up.b](;^ tJ|ie^:iC4d||^^^24 2 , 
sblutm, wh^ reiiectp^ 

l^ti barken ezkoolned by tratasi;nl&d ligli^, it, 

' This solatign remains traiis^rent^ and its coloor is nnini- 
' |telitdi>y lot^ .Exposure ^ to in contact with the 

«fr. Of wbi»i‘kept in dose vessels. At its boiling ten^pcTra^ture 
^ die tbloar ^ also permaoetiu 

tnMioO tif j^lbptodn^^ in tbfl xonf^tlc solu*^ 

* tioni W^ls its coloof aflectedby^rbooated alka^is^ even when 
in considerable excca^^ .4 • 

it“ t j rendered brown red i>y inperitatoretion with caustic 
potjttbi but nbt wfd soda^ oramqtwle : tbwi ^nd e|peciBlly 
thblatter, rather liefghten its colour. 

“W^n considerably dilute^. with wijt^ its Original odour is 
fBUcih impaired, and |Ii^reen,^^/ i»(W^ it always exhibits 
: trktis^Ufed lighybfcci^t^ 

piSij^^ib ftc^entjj^ eropkwed the coagn^ 

blood cut into piarw, and digested iti [^ual parts of 
ixie^ic acid and water, at a temperature beivveen 8*^4 
ibrefe br four boors the >aci 4 was poured and 
titrated, clear solndqn was in all res^iects ^'dar to that 
■^li^ describeC although before ^Itradoi^ i| appears pf 
\ bib^'^ioc^.' o: . 

' "\|;wWp 0 iated a portion of tbifftta^atic in a water# 


^ -™i>heo^redW^^ acid, a 0 jiMr^,its.; 

itio W<^r>f m i^ueitw acApliaa Msreit ^ 


"^Iw^tb^e 


ran^ 


rtbr i^ parta,^ 

pnqci“' 


'» frW 

oif.t^.fio 


| i|^e coikdlin^ted state/^ot itk* 
m»r. 4* ^ j> 
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and anccruin. Etiber the sedinicnt of the ,col<^riog matter 
l^ofp the seruiiii at tiie crasaan^eauini of , the bbod/ may be 
indUFerently employed iq forming, tliese saiutiooa. > < 

TVhen dilute aulphuric ‘acid is added to the colouring mat- 
ter* U renders it slightly purple; and, /if no heat, be applied, 
the aeid, wl^n pfiur^ off and Altered, Is colourless ; so that 
dilate Bulpburic aei8, when cold, does not dissolve ^his colour- 
tug principle. 

Oue part of tbe crassamentum of blood cut into pieces was 
put into a matrass placed in a sand heat, with about three parts ' 
of dilute sulphuric acid. It was k^pt for twelve hours in . a 
^temperature never exceeding 212®, nor below 100®. After 
twcnt 3 *-four hours the acid was filtered off, and Jc exhibited a 
beautifj^brjght lilac colour, not very intense* and tainted v^'ilh 
green when vioiVed by transmitted light. ^ , ;; 

This solution is nesftly as permanent as that in the muriatic 
acid. Some? of U, which hasheen kept for a iponth in an epeii 
vessel, df'teii exposed to the direct rays of the sun, U very little 
eltered* * 

, When.diluted^with two or three limes its bulk of water, 
the lilac tint disappears, and the mixture is only slightly greet}* 
‘When exposed ,tp heat,^>e colour gradually changes as the 
ocid becomes more concentrated by evaporation, and wh^fi^ ^re- 
duced to about half its bulk,^ the lilac hue is destroyed. , 
Thc.solutions of pure and carbonated alkalis, when added it} 
ekqess, convert th^ colour of this sulphurip solution to brownish 
.red j but in smaller quantities they merely impair it by dj{utioi}« 
C« jacld, even much dilated, is inimicdl,;o the 
ing matter of the Wood. ^ ^ 

„ few drops added 4o mprialic, or sulphuric solnjjions 
IP^ally cqnvert their colour to a bright brown, at^ Mrg^r 
^itanti/ios produce the same ebaugeimm^iat^^^ , ' . ^ _ 

action vrW^.<bisad4 exeris^3^ the co^ourlp^^ 
vm^ys otbei ctr^piunsthn^s Is nearly ^aimiiar, and ' 


D. Acetic acid db^lwa/c,qnsli^fri^^ 

|5*irh)gu»«er of flie h^d’, 

'ted cokmr. Wboa'wmewhK dliQted^ or wbea' 

)ut a outlier of mbcbJwKithis tqlotiim 

'ter- 
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perfeotljr green hy traosiniUed light / In U$ other habitudes it 

ceae^les the muriatic \ . .. .. 

‘ E. JJrtie sblutipn of the oolourlng matter'in oiaKc acM ii 
9 brighter red than those hithcrtcr'' p6ticed ; that in citric Wd taru^oi; 
is very sitnilar to the Acetic aolotioo^^nd with tartaric acidiUid 
cbm|>oood.somew£fat inclincf to scarlet. All these solutiom 
fe^hibit the green hue, to which I have so often alluded^ inn re^ 
markable degree. ' 


tJ. ^fi^ects of^ Alkalis on ike colouring Principle of the Bkfod^ 

The caustic and the carbonated alkalis form deep red sola- Action of th* 
tions of this substance, which 4re extremely permanent. co^ourbgp^ 

1. Solutions of pure potash, and of the subcarbonate» take 
up d large proportion of the colouring matter of the blood* 

The intensity of the colour of this solution, wbPti concentrated. 

Is fiuchj that It appears opaque, unless viewed Tii small masses, 
in a diluted state, when it is of a bright red colour. 

" >1. In soda and its subcarbonate the solution has more of a , 

crimson hue, whicli colour is extremely bright in its^ concen- 
trated state. * 

3. The solution in liquid ammonia approaches ' nearer to 
scarlet than that in \Vhicb the fixed alkalis are employed. 

4« 'When these alkaline solutt&ns are supersaturated with 
ihorintic acid, or with dilute sulphuric acid, they acquires 
colour nearly similar to the original solutions in those acids, 
which have been above described. 

5. Nitric acid, added in small quantities, oi^ even to satura- 
tion of the alkaline menstruum, heightens the colour of the 
three compounds j but when thegf is aillight excess, a tint of ' 
orange^is produced, which sooo passes into bright yellbw. 

6. The alkaline solutions may bo evaporated nearly to d^y« 
without losing their red cdlour ; during the evaporatioil^iof 

tboammoniacal solution, tho alki^ ^ies off, and a brown red V / 
ablution of the colouring matter in water remains. ^ * 

. ' H^lng amrtaiued the above facts respcctiij^ 'tiib cotooring Bxsmkiatfba, 
the blood, 1 next proceeded to exonfiub fcbw. far it 
was tiuiKi^tible of eoterhig into those combinations wtfeh are s»j 
to other mieties of ccdcuring ihatter. ^ 

^ Ttk^bxpertmentslsbfitl detail in the order in w&idi they 
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vAlitm^ 4o(t ’ > pon^qMimlKM «ddAI toa 'ooncentiMtd^daM 
, «w fiinn a ^ tbfr.tt^onrit^ nuttwof Uio l>lpad» and 

'ioiy i*wi5b'the<iai»t»fe, wfai^-h^Ht'been fr^andj- 
' during that {wH^d, wm pom^ u|hm a filter, a^ -the 
weihdd ivh)t bpt disiiiiednva^. \ •. " 

inMtliittntted liqtiat- bad Jo«t roach of itf' origuat ^lotaTf 
tbei^punchadacgturedared tinge) it waf^cted at ateoK' 
pcri^nretetween 7(P and 80", during which it binaiae hrowrh ■ 
Two hundred grains of alnirr were dissolved wfodr 
^nytoances ofjr solatioa of Abe coburiog matter, similar to' 
fiiat erhpio/ed to thelast «xpcrtroent The colour of thecoma 
f)Oond .was1)rightred> Liquid. ammonia was added, and thb 

praoipittite coUepted, and carefully dried. It wa|. of a ditty ' 
red, afeer: soiue days eaposnre to light, hpearoe ‘RWify ' 
brown. ,* /• ■ * ' 

From these, and other experiments, which 1 have not tfaoughi' 
it necesMiy to detail, it appears 4bat alumine will not forro i 


permanent red compound with the cobniing principle of the 
hlood ) 1 was (Jnsrefore peat induced to employ osideof tio. 
Uniiateortin Fif^ grains of crjt8talhae(l-.imiriate of tin (prepared by 
g*®®**^^'*^ boiling tin filings in rouriatie acid, and evaporating - the ' 
-.* ? solution) wero dissolved. ii|^,fbur ounces of the soI,mkia4f 
. ' colouring roal^er, which immediately assumed a purplfrilkit,' 

j> and became afterward brown. -It was diluted with twice its‘ 

i; water, and put aside in a stopped phial. On eaqinio;* 

- ' ipg it three days afterward, a small quantity of a bright 
' '^;X imwder was observed at the bottom of the phial, which, 

. . , to coo^ of the colouring principle combined with tlwnietafiift^ 

'*■ oxide. A ^rtion of this cotfipound, whbb baa been kefA itt' 
Vafet for some wehks, has nndergone no' change of cdour {r hifi 
“■'X . wha^t^ed hyes^nie to air, it Idsea Us brilliant Un^ and^w* 




^'•aMiih{|ooDd solution^ muriate" of tin aqd.celbMKBg'' 
toa^|nni^jd|nil4^V-thtit employed in the last 'eiqxR'nite&t, T 
•ddi^ a«iffidy^yHM solution ot pot riL u> dejeoapaiif 


•dded aag£hdijiit%gh^ solution otpot riL iteiot Bi >B|if' 
the tab of tha; The predpittte tbiis’;eitainedi vMa- edl{Miii)|k 
'Iii4>dt|pdhy aspdbweto the aitof a warm room.; 
yil^^^aah,'W)d;haa.’ .oridergpm. itw,,jBf^roiU:^ciHigge|i''iigt' 
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of pofa*lt i 

ic^ i^%loo4^ I ^dearoavdi to lortn a .^oropooiKj^^of ik< vJAf i 

tbal jmi^iufe ntfi oxido of to* md thns,- in 
ioiitato^bapracoss ill wbkbcool^ineat tee^ the 

dodiooof scarlet dy^i tKit althoiig!ia»bright recl^coihpbutidlV'^ 
produced^ wfaeo it is dried at a very moderate* tbtnplji^rt ^1$ 4 

colour becomes ffitnilar to that of' the other combinatinin whkh 
I hove described. . » . ^ 

^ Tbese^espenmehts I repeated in various waj»s,' occaslonaUy The espi^« , 
applying die sallNif tin as a mordant to woollen cloth, Jiii^b, 

&p , } biU the brilliancy of the colour was never pemiauent^^ d 
5. Having observed that infusion of galls and decoction of Oalc b:vrb iwpd ‘ 
cak bark do tiot impair the colour of the blood, 1 conceived ^ ^ morUauti 
that solation of tannin might answer the purpose of a mordant, 
as It is eftectr.ally employed by dyers in giving permanence 10“ 
soAje of their red colours. 

1 accordingly impregnated a piece of calico with decot^tion 
of oak bark, and afterward passed it tfarough an 2ft]ueou$^ sola- 
tion of die colouring matter of blood. When ^ry/ it was 
of a'dirty red colour, nearly simibir to that which would have , " ' 

been obtained, liad no moidant been applied : when; however, ' > : 

an alkaline solution of the colouring«i|iatler^was employed, the ^ 

colooir was equal to that of a common madder red, and as far as ' 

1 bavebeen able to ascertain, it is iicrmanent. 

C. A solution of superacetite of lead was impreghated with OsIdeof.toiA 
thtgcolouring matter of the blood. The compound was bright 
red i DO spoutaneouft cliange took place in it, and oW the add!* 
lioD isf ao alkali 4 white precipitate was formed, the ‘fluid re- 
taining its former tint. ' • * * " 

^lis, and other experiments, in which it was ettetnpted 
to ;iodmbti)e oxide of lead with the colouring matter of the 
l^ood, it would appear, that tliere Is no attraction bbtween tHose 

X Tbttnoost efiectnai mordants, which I have discavored t^^Eeiutioii ' ^ 

ihksEdaiirii^ matter;; ve aenne of the soluiiinil' of iasttjixf^, n«Koyy. 
nkrate, and coi^vo soblimato. ; ‘ ’ 

'lil^egratns of oitrateof mereuiy, (prepared with beat^ and l^trste hf tfis 
.4son|adoidg ftejmd wwo 4h»olved in two fluid ounoen of 
isblut^Qf ib0c»}]oaringxinrf!e^ ^ After 

boat|fl0ti||r red compound was deposited, constflADg ebi^y of 
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the ra(?tallic oxule coojWncd with the colouring, n^yer,i an4 a 
tfmall, portion ol* co:igalate4 .albuinep, remaltiipjt^uiA^v 

had nc^ly lost ijs red colour-, 

Tlio nitrate of mercury contaiultig the black oxidie prodi^ccs 
nearly similar cffectSj.^i^cptlng that the coibar of the com- ’ 
ppundisof ^Kghtcrred. „ . . 

When ct^rrosive sublimate Is added to the ao^wtroiv of the 
colouring matter, Its lint is instantaneously hnghlene^* ^nd 
becomes slightly turbid from the deposition of albumen . Jf 
this be immediately separated by a dlter, the liq[udf ^rbicb 
pastes through gradually deposits a deep red or purplish insolu- 
ble precipitate, and if it now be again hUrated the liquid is co- 
lourless, the whole of iJbe colouring principle being retained ift 
the cogippund which remains upon the filter. ' ^ . . 

By mipregnating some pieces of woollen cloth with solution 
of nitrate of mercury, or of corrosive sublimate, and aftcr- 
vrard steeping them in an aqueous solution of tHe colouring 
matter of the blood, I succeeded in giving them a permanent 
fed tinge, unalterable by washing with soap j and by employing 
the ammonfapai solntion of the colouring matter, calico and 
linen may be dyed with the same mordant. 

In these experiments 1 was much satisfied by the complete 
separation of ihe cdlourlhg matter from its solutions^ Vhii^ 
after the process were perfectly colourless. " ' ^ ^ 


. F7A, Some Eemarls on the preceding ee^perimental 
Jimiogj ' Ft'oin the eKperinicati related lathe second aection 

P9P«*!> apf>cats, that snlpburic acid effects /fhanges upon thn 
and cw4 Si coagoiaai of (%le, simila, to Uiose which Mr. Ibtobett , ha, 
obwrved to result from the a^lon of dilute nitric acid upfp 
the OtegulMed vjUte of egg. This last aubstence, how^enrer, 
is gpt cbavertiiU^ltioto gelatine, by .i&eans of sulpbnrU; 
tjrljf9;ens }n-U>ew.cespectt the ci^ of milk ^eij^iabiet: l^t ^ 
^jle tliitCinBUinstaiKe^ as well as the .more readjs aplo^^ 
thecoagolnm.of cbyte.in .^lute^.tban in cwwn^tg^ fo^ 
points wttaatnuig analogy^, diew twoh^^ 

Itwcwtette of ;Tbe sw<*t laste of ^yle n,l^y apggerte4tbe 

. . eontajiriog ^ngar* , but I am not aware of any ^rect exp|^ 
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I fpeUti have demonstrated its exiirtence, and baVCv tl^re- 
ibre detailed fuidutely such researchei as 1 have ^ been enabled 
to make npon tbe^ubject^ hoping at some future period to reu** 
der them more complete. * \ ' . 

' The expertments prove the nonexistence of gelatine In No fi:ctatlQ«lQ ' 
the serum of Mood will, 1 trusty be deemed sufiicieritly dccK blood, 
sive ; they show, that that abundant proximate piinciple of 
aniidais is not merely separated frOni the blooJ, in which it has 
been supposed to exist ready formed^ but that it is an actual pro* It i$ .-i product 
duct of secretion. ofMraoikiii. 

The proportion of iron afforded by lh«. incinomtion of seve- The Wood ^ 
lal v»lrielies of animal coal is much Jess considerable than we 
have been led to expect, and the experiments noticed in the this not pecu- 
fifth section show, ihni it is not more abundant in the colouring 
matter of the blood, than in tlie other substances which were 
submitted to examination ; and that traces of it may be dis- ^ 

covered in the chyle, which is white, in the seri^m, and in Iho 
washed crassamentum <sr pure fibrinat. 

' Thp^ inferences to which I have alluded in the fir^t jsectloii df The rnlonrtpg 
this pajjibr are strongly sanciioned by these facts, and ** 

Incide with the opinion, which has befell laid before tbfe Iloyaltuit; 

Society by Dr. respecting the peculiar nature of the 

colouridg principle of the blood, and support the arguments 
which are there adduced. 

That the colouring matter of tlie blood is perfectly inde- indepeudent 
pendent of iron, is, I conceive, sufficiently evident from its • 
general chemical habitudes, and it appears probable timt it and probsWf 
may prove more useful intbearlof dying, than lias hitherto 
been imagined, since neither the alkalis nor the acids (with 
^ihe^exception of the nitric) have much tendency to alter its 
hiife. The readiness, too, With which its stains are removed 
frdtn sabsfances to which no mordant has been applied, seem to 
tender it peculiarly fit for the purposes of the calico-printer. 

} hatte not extended these experiments, nor have I had them l 

tBj^txsA on a sufficient sc^ to enable me to draw more ge« 
tierai eondo^ohs respecting' the possibility of applying theth 
^itfr advantage Id the arts: tbtawoold have l^d me .into too • 
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So ^pfoyd litifejeftijrkdbii, tbitiiSBiSi is ty tV^ 

fflfitt durabte'rtd* Va^t^at Jr li4$ e^'lKjci 

a-? 3 qcijiito addit^tolusoi^ the 
'iSpis fact alatie may be te^rded «s de^hoast 1 !^d|^^^lb^ 
cj^slencQof iroh $8 the cofeurtag ptlfld^^ rtiil3iodd7iW% 
cpmpoiwidii of dmt metal convert the madder ;<tavgrajr an4 * 
Uadc, ^ ■ . V- 

Vwtni 4 .. While engaged in diamining the colouring mutter of the 
B*da.,: hlopd, t r^eived from Mr. William Money, house surgeon to 

Ti the general hospital at fJorthamptori, aome menstroopt. dis^ ' 

V cbatgej: cdlectcd from a womaa with prokipms' 

* \ consequently perfectly free from admixture of ciitfii^ secte- 
; -/» . ,>• tious. It i^iid the properties of a very cbiicentratcd solution of 

, the colouring niatt^ of the blood in a diluted sermi^ hml < 
ittf^ded an ext^llent opportuoity of corroborating l^e jactf 
’ : , Ala principle, whUih have been detailed in rite prO|i 

ceding pages* Although T could detect no traces Of W 04 ,) 

' " ‘ the dsual modes of ai>alyiif/ minute portions of tb^ ii^t^ 

^ mey; and priohably do exist in il, as Veil as io/tbd otfieV^iS^ \ 

' ^ whi^ I have cxamuied ; but the abundance of' 

. .Ptatter Id’ this accr afforded ^ 

“ qiieaiiJy of iron, did any coDbectiopcKlift between 

, has bedl observed, that the artificial solutions of the^ 

“ matter" of 'the Uood,^ invariably exhibit a grefeh’^tfnt 

V r - viewed by krausnjitted ligfit : this pe^liarity is r^arkaj^^Ii^ f ^ 
lini^in'the.m^struolrs^ ‘ 

^ hoVi^ dbat ioiUe ot ibe facts furnished % "fKe ab(wb^ ^ 
(S^eCper* Hmehts may piovc i&jefb) to the pli^riplt^tcal inqdSi^f T^ey ^ 

taShlDod. acc^niit fojr ihh ^pifl yeprbducflotf of perfect " 

Wluch is q^te Itiex^idtblp opto J&dl ^ 

itto^ es the. bdoi^ng ^ 

,■'' •• ';*> ■ -' 7 ^ ttPke*. Rus^ii 11 ^ IstI’-'' ^ 

; ' f t <nmM BO 't^ •}thaiiq|& 

{P> 


1, 9ft 

‘“"Jf 

~pbi;^f^jl|^C(^{(l^.witi|ii.^^ rc^igitipA '_ ’ ”, 

cip*||wi^,>!» )We ii» fwrwtioniiof^ - 

li»y^;.«jf blqo^'M cio^pc^ »iti| ^.M^val ^ p,w^O:ia*tt«J>.^^"' 
of apd bnlrogm ftom ibat la^idAWd that iu^^ati^/. ■ 

ttatai^.4kpeadent upon sac(i n^ificatioaa" .animat ^tler«.. ' - , 

a8^,{lpmo,faav« auumadj upon di'e, distent «rd{e(^>> . ' 

the iron which it iias bacDHippqSi^ to, cpnbtin,, ’ 


IV. t 

ShmarMte Effects rf the spontaneous lUst and Overflow of 
heated Soap Lie in a tnetaldc Pump. In a LelterJmn - 
R. B.vUth Remarks by mN. \ ."' ' / 


To Mr. Nkholton. 


SIR, 


I WAS mneb pleased at the 4 ight of your odvertijameDt <» ^,d« *« ah* 
,(be wrapper of your last number, to which you probnise an '*“*“**• 
eiUenaive Index to the whole .Journal. I 'haVe sent in^ fob* - 
Kfiptiim j(p the publisher, j and, aaah«old correspondent, who 
bas'been.^ur disciple from the very lirst, I think it . incumbent . 
on pne to look round for a few pbilosopblcal &cts, and give my 
assistance to your work^s far as niy ability may extend. I won- 
’’der tljjit who are hnown to be so intimately acquainted 
With^ 'i[M^iceof all our manufactures, have never :ipven us, 
a ietoUef what may be .called the. pbilosophy of a workshop..,. 

]|^ the daily performance of manipalatiooB, and^bq adopfipn.lmrtductory 
tf,«ifedieDts to entoresuccess, the maoufacturex, by the, chance 
pf evicts, and^oder the necessity cf makjpg repeat^ 
ia^- <»C[^ualj[yi end for the nu^f I«rt onconwipusly,. ayidl* 
ii^ib^^(f,<^ibb.'j^uacittes, the toughness, the brittle^, , jhe '. 

, «3(||it(l^qnii^.<;^o(Aipg^ jh^t, the productibn'i^ cptuleu- 
' satl^.id'^^lc fiuids, flw stotfoidimd %drostaticalpowerib with > 
tjifri^hdlajctd eot^giof of- bq^,'1p a variety of wayir, tu-. 

da<^,.^ford . jihe most certain hutriietioa .to 
tbm^ a^ nbt n|rfl(bqum^ tlij6.tbeatu of improvii]g,'io 


MMf 





I wrife .j{h<»w. t 







ttOSrASJ£Op$^J^gfi 01^ 


i’jcl^ Willi viljieivl find i^sdf emb{m86tid.‘..\J^^ 
ciLbiigad your €c^re6pooi^hte wftb .^squMtions 
iu caf^eiQM tlief>re£et)t^ ^ \Vlvestbcr to any^jnso^ul 

rtii^uU beyotui tius meref^t^ iknbw.tiot: * |«m sure y^., will 
' ddmi t ir 1^ be turiuuB^l »nd 4f hava not ^aeca it, 

will take ti.c trauble to do so, and oblige me* . }KP|Mrjt!j|tber 
teadlqrH, i^iilvyour opinion of its cause. . ; . r 

DAYrrrption of tkue ago 1 visited an extensive soap inai|iifiK0^ in 

n boiii-r con- which there were seveiW large boilersi cack capable, o£ holding 
tw^hOiipiiad ^^ Uiii of 8pap. One of them was in a state to hayo th^ lie 

drawn oil' from beneath the soap, which , formed a fluid maaa 

between three and four inches thick, above a depth of perhaps 
and a copper ‘ We. . I speak from memory througliouU There, 

pump lo was a wooden back or vessel on one sidL* to receive lie, and 

he^^roaf be* copper pump was lowered down into the boiler from a sitqa- 
uaathtliesoapl tion in wj||jjpli it Jind hong suspended above by a tackle. . I think 
’ ' the barrel of the punjp might be about four inches in diameter, 

icrciunaiiiig In a small copper cistern atSop, with a s|>outof about 
tlirce inebis bore, proceeding from one side of the cistern close to 
^ . its bottom. 1 do not remember whether the pump was primed 

* ' . j ef not, but t think notj and suppose it may ha\e had metallic 

- , valves, and perhaps a heifipen packing, instead of leather, which 

could not be p$cd with soap lie. The pvimp was, 1 4oubjl,pot, 

‘ lowered so as to rest on the bottom of the boiler,^ ' ^ could 
not elsoiia\ e been steady— and a workman began to jP^tnp. 
When the hot came oiu of the f^)out in a stream which. did; liojL; h^lf 

Ife w,rtfir« fill the bore, and it fell at no considerable disijmee from the ’ 
*»ptu. Dm ing the whole experiment the soap and t^, )ie .in 
wnarkable, the boiler appeared levet aud motionless, neiiher circulating 
nor showing any otlier sign of its high temi^eiature, the soap at 
bmaft^sfew prerent'mg even the steam from appearing. Bjat after 4i 
, very few strokes the lie^dashed out of the spout with e auddoD , 
^nd flew to the opposite side of the rewpiacte 
iiot,'Stnokui2« frothy, aodiilHng, the bore of 
workman left oil pumping, and fhe stream a)Dtioud^g|j^ 

^ ceadng'v^eiice audrapi4ityw:^,i«W^ astomsItc^,aia^y|t^^ 
ing at this strUfhjg effect, my *pWl b?iug 
^ of wfiOckr at ^ . 

coMiotttd »««» wheiiy appaieat ^ 


Kih OFjso^tB in apvmf: igi 

miio lk slopped Three men immediately came with ' 

biii^eU of fcold watef, which they dashed agaidst the ^puinp, 
and tfie stream immediardy slackened^ but did npt ^ite cease, a^jjast thp 
It wis recovering strength,' and i have no doubi would havepwnp* 
attsdh tori to former vtolencejjf a ibiurth* bucket' of water had 
not been brought in time, and dashed against the pump, upon 
which ii entirely ceased. These are the facto j to which 1 will 
.;onIy add, that I think the Immersed part of the pump was be* 
tweCn three and four feet, and the spoat'might have^ been be- , 
tween two and three feet above the surface of the fluid in the 
boiler. Why hot soap lie; in these or ahy other circnTusiancCs, 
should spontaneously rise and run with violence out of an aper 
tore mom than two feet above its quiet level, is an event upon 
which I eaunot make even a probable conjecture. ^ 

I am. Sir, 

Your obliged Reader, 

R. B. 


' Reply, W. N. 

Some years ago, an application wasjnade to me to report pro- Account of i 

fessionalty upon a pump, which w as described to me 5 and it was 

added, that rt produced the cflect of raising water to a greater i>y ftuciion 

heijght, by what is called suction, than 33 or 34 feet. report 

was, that the pump was a bad one, and that it was incapable of 

producing the pretended effect. Some time afterward, how* 

ever, (he same person called on me, %ad^ said, that the parties 

who bad commissioned him to apply to me bad been deceived 

1 bf the inventor, wbo bad made a small, hole in the suction-pipe. 

This led to observation on my part, that my general conclusion 
sqimi the merits of the punBp would bat'e been the same, if this" 

!!fid:liad beenstatedaJong with the others^i but that it would 
iliiwebd^ accompanied with an indication of the time Atid 
fifii^^here that trick had been played a century before ) wbidi 
d^ tn troth, by* mixing air whh the colomn of water, enable 
^ iC upon the whole lighter,) to rise to a greater height 

'^&ah^mef#warer 5 but that the effect; takidg height andquaniii/ 

im than' that oft tsammon 
ptunp. ' 
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“J 1». ctm c»g;1^, ^ifaj^|g|j;^-i»ogg«aipd 1)y ' .theia- A we«|^^^W|[(ji)»A'» f 

Wm/I^ rt-t 25ho lie a%ii»eit^iKiap tboO^iW^X > 

Sl^I^Vibe pK>d»eed^i 

«(i9ti(taed Hk of Utc^^St-* 

S^KdTit iWi'Wiw^ WM.iakeBflS 

su;^ wMfirK il^/|nitn{^'^.fiaid{o'€oatact -wUliHie botwioy ' 

ur tietinW'i(W!toei^ltti 

H»1i>rfleF, 'wopht %« midi*- 

?*®? »^w«n iliiifilm»*r» »l,S|j#»ii®r 

the .Ml ’ wi* » ; 


terSnd ' ! ^ Ifap. ' 

||i rise ;;t«vJtjr_ it{KW^il04imcil:iiih%(^^ 

I**®- .'ittj<in'<^ ^'ro^'i!BnBp:«|jall b«'.^i^llt#''^i^,a ■ 

Al A * ^TV W. r*h«%- . >,. •itiik'^ " 
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nk IK A pttMf. IQt' 

idie^leiNl of liji^.*^i W‘ g^' dJi^ 1o thinkjhfc . ? 

lie'- all * jS^l^ween , tte , ' 
tvo1bi9Mi|iMk|ho%i|>dij»t»tiie'1ower^epf^Ae«u^>^^ ! 

duttirtttilliif ilHi boit^/'l^bf gr^^-i&d^uenG^to' whole ’'. .. 


loti^^tofiringUie Wrf 

ei^IbgaeiiLl^^^ii&laUiMsrl^ long., oad:.! ..„.i :. 
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<tlM|||)Ao£'« l^nted dPbve Ae'^t^to^' mal^ a 
Uag^ hdein Hie mj^dle wifboat WolHHh|'lib$ htbw '{><art|< . ,10 ** 

'tfaw atale it wa«ottabIetf afandingon Ui^t^ as ^^W^ A 
•tin'mwl with a flat botiM 'Wai fben '*''' 

nidM with water, and Hie'ghMtdiel tHj(o{^t oprig,hn^ ^ 

,fpater, the whtflu waa (flaced <m HtikSra. Aiaobo ‘ ' 

began to boil, the bubUet iterewibst^pIeEi^Ki^Uh^ fnf^ai^ 

.the water atoed M ratbo' lew thlm three qoaHefi of an ’ihch 

in the tuber Uuii. in the arii^ibr Vessel. When 'th&^il- Particular dr- 
ing was teiy t^idithe dii&ienaa'WtU rather lew, IM when the "* 

<Qbe WA'tbisefl a little frour tbuetitn^ tbe bottbm,^ the difle* awnt. 
mieeeewed. Upon takhij^tlib tube bdf; nid lettibg it cool, 
fnd thetf'aetdng it as before in tft water, the difterepce 
4 ^'riie<|bl«tHteke plaW,iior iira an^hiidltog tmn wiHiii^'tbe 
. . tt^e Htt^er ihe bpsedf ‘a^ li^bie ; and' upon 'In* 

’ . veit^ ^ tnbe, 10 ibiAdti huhtth tonched ^e bnttM, of Hie 
' ^Hn vessel/ and tbe/oot wab o^peraoH, tlkwiter wl^li 
rtieivhiod'lbiSgh'i' Ror'boHadjfot, a|~t^en Hiecoottij7pnsl|t>(i 
’'(f‘tertt4ici(itiid>‘’-’^^ difieWnce njipeeind taiW shore 

!|..|MiMideMble- wheo -iSer .l^og' 'ym 'ti^rate,.'Hiif^.'W^ the " 
;|;%iirfaote’«^ wC'tiiW'tfifidf’vns til 

.■* 4 ebtHhtkin,^"_ '!*■•'■; ■>' -'•v;';" ^ 

. . .^. 'llKuigll <!prei^bpg 'Mqieflithiiot i 'tsot 'eo: ^ 


S'fb^'W'l^ tolnthewtt ^ 

te fW was 

^ md wpsrt of the 
' ■ " «il>e.dW • •“ 

f«weei^ 
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ACTIOS oT cBtostsf OS Oil ^^rvanlRTtNBi t . 

the tube> and bottom of tbs tin veisdi j aikif (|(at less sletti 
being prodoeed when tbe ttoutii of tbe tube dD|iiilfinis^ 
and the film lea exteonve, the internal fluid ^ not so 
high. 3. TbU it would have stood higher, if them hr(d been 
* a side aperture , because this sttouldhave caused a tapl^ apeeis 
of new water to the fllm, and carfied all the bubbles inwtirdlii 
4. Thatuponiaiflogthotube, flMtflhn lost its thtaneu« and the 
oiTect ceased. 9, Hat the was lea when the eatenoc 
fluid was tendered li^tej^atr^ boiling, which filled jt with 
steam-bubbles, 6. And '^tbe cold tu)>e produced no aflant^ 
but required to be first heated to tbe bailing point* befino anp 
steam could be produced iu contact with it. 


. . V. 

0» ihi Cmt^naHM of CkbriiH vnlk OUtf Twrpm&ie, Jh a 
i^aUr/romMr.K. PoaiBCt*^. 

7*0 Mr. UUkobon. 

\ 

SIR* ' ' . • Tmer, Oct. t, 181 S. 

I HAVE just read Mr. Jahiid&av]r'i paper, published on the 
», l*t of last month* in JJo. idJ M your Journal^ on tbs 
Mr. J. DavT*! comlnnation of chlorine $ and my attention was particld^y en- 
UKt* andoil N which h* mentions sn eitP*iiinsnt 
of surpsaiiM. of his on the action of libavius’s liquid* or atannanea* on oil 
' ^ of turpentine* and states* thfit tbe oil became visad> less Tdlatile 
’ than before t that it bad Utt)e taste ocimfli; and ita anhi* 
tion in alcohol* wbendropi^ ioto^tirater*oqaasioQad>icloii4i* 

, ness in that fluid. , ’ < 

AndogaaitM* Ihiaeaperimeotof hfit' ^.Davy's lecaUedU^ay m^somci 
|[|J|S^j^andc|o»e*pefimeBtswhlchtI,tnada lopg beforn hii and in 
by iM aatinr. whtqllj;,forc^ aalhaaesoma raaisn for beliwii^ a tpip • 
^ fluidtothqtobtidnadbyMr.d^Xtevyj and aa^tiwhjiaplliwMWi 
expresoet a with* that a mli^^io cutiona atigfttiWWii <i»d- 
attedtkmhf diemists, t flflnk this a ppporM|^% ^ 

ingyonrinsmtioQOf thosejapalhtienliu yoqr tah^blajf^ 
nal. imp«rfiwtaith^hib*th^otiiyfoosafibtd aoma 
taatioivaikl wih baeotpe mm gnet^y Inaans^yo.tilMqi^tftf'^ 
bs1)y UwehmiauniaatioiAtd^them irbMilhaien^jiR^i^i^ 

iiihiiiiltfliih 



Acndtr or ciu,o«hk m ori dr Tvamtint. 1^ 

vefMftm wnb eSemicnl frionih, aikl in a IcOtuie on b!blo< 
fine tad mai-nMie teid, whi«.h 1 dchmed to the Malb<^n:>atical 
Soaetjrok the 2!M of Fobrosi^ }»t. 

ToavoM'ibeio^icion.tbftt aiiv|>m of whit t hive niv'^ toWawof**# 
eotnmoiitoato n bmiwed fiom Mr. 7 Daiy* piper, T ilpnk ^*^*"****** 
it bM to traUKiribe, vOrbsttoi. aiy meibomnitttnii of the brst 
experidienti m irhich I conbniad chiutino « ith oil of turpen- 
tine. li wai pMbnn^d sotor tiifae boiwern the 34th uf July, 
tad lit of Nomtibdr, l6o^, tUone betag tbo* dates of the ex- 
peiimeQtg immediately prenrling imd iolluwibg that yihirh 1 
am about to tratHcribd> and which In m> cut tnurandum I hid 
omitted to date. The ibilloiving la the copy of the themoniti- 
dum. 

“ jL 1 /« riment ttilA Oil qf Turptnltne. 

Wishing to ascertain tbi efleet of mtymoriatifitjpw oA oU of Onrnur gas 
“turpentine, 1 caoaed the vapour of the latter auM the oxymu- 
'* riaticgai to pass together through a glau tubeconduciiug into «tatt of vo 
** a glass receiver. There was formed by thia prAiess a wij 
“ heavy tviiite oil, which sunk immediately In water> was as Wu formal, 
'* thick as otta oi roses ; smelt and tasted very much like not- 
“niege, but commuiiicatied rather It mote Caustic sensation to 
** thfe tongue. 1 did not observe any disengagement of gak, 

“ ariihig fi«m the chemical comhinatiob that was gobg dn{ 

“ veiy IttUe was expelled firont the receiver, and that, ]t befieve, 

“ was only oxymorutic. I did nOt CflilecV and exan^ it, to 
^ ascert in whether tay nUi^ ga vfas present, btft 'Ibe amell 
f* proved that that gaivasevillved^ andu it only to(dc ^lace 
** When tbewurkation^ the oxymtSiaticieid from the mate- 
>* nals that produced it was violet^t, there is some 'teoson for 
** tUttking It wai net contaminated with any other 'gju, wfal^ 

** ihigbt bcnppoied to be formed iim the oil of taq^sjh^ne, 

** The change pfodneed on the iorpebcliie fd \lus etaeirl-^' 
"n)ehtl»vtsyitreat,ftbmttiilxceedingl^^^ anti ihihwuid 

*'toattay)HiV^ai^ viscid one, d^ering likewlsd totahy In 
'«S6iMtaell and taste.**, ' i ' « < f 

IhavesSatafiamedasunhdvfliiM W^hsttngdhW|et|l«xiidiy^ 
cfltUbrlndgaatlMmighiasiilalligiatm kt tdilii^tine. 

UtetpHlAictnf ihU'ex^efliithM^ exhJt^ to the SutMank^ ^ * 

mtaUdtod s hhde i 
"»v if- 0 » liitia 



fjjjjlp tMCTMOAl »rW^ 

lHtteTOwftBM»u^!nmyrpqi«sibL^^^ *amF«* 

a^.tbat obiakwd'm tbe«fir^eiiperinient }. , • 

:JJhUiBgU»flavoor<bop.«i^^ t 

■lyy ka^ , t^a^Biji flgBiii|^yisjl^ ‘ft* '* 

-whbg(«eiPl. , - '•ji' ’ 

Compound «r $tui mite MJfmary >a»t, if 

Slo!« "** ^e4 i.comp««»id ^‘'«8 .” ’ .' 

,. , if ratie.' j^jp^hpoiett to of |*o^. 

th® p^aFff^ftr 

which ttoii e)iliililii/:to6?-B»-'J have bepit pUe to judge, all ijae 
cha|>'(cters of • that fotwcid' It® i^ttoti^opib&iatioo of ehlotim 
wj^h;o^(!Of di|^'tlii«: ■ '3B)S axpttte^ 

JW yery favourable ,,w tb» 
fi*W«nv Sir I>«vy ttf 11*0 satore of Dr. 

Thoijjpiwni'a.^phjW*^ Kquid. . , <1 \ ’ , ’ 

Whetbor thit ' I Cannot pwitlvetir whelbe? the ^cnlftt fluid fbitned ia'-^ 
the ihito exporiW^ta^jte^J^^riM ideulicd, with that 


qittttud jicClon of, siaiVT^ 
.^jeh aSd pa'of Rtsatbajhig Aoin anah^ woold 

iuduTO ^ ” aS! 

eM«^pn, ot^paitjCt 

.Servant,-^’-..-.; 

. .;?r;;;Ai; v.; 


i tlie ai 
that of Mr. 
loho Davy. 




«t vMctioir. 1^7' 

.. , viU afiS^p^'Wi® (ay» Ik. fi/tw^ai0^Thwiy of . 

<'» tall l^kt^tio^f 7«arrea^i' io 

*'i|© of ^%iectrkitl tadfmiMf. I lyo* that, while fM(jta« *»»<» ' 

j ^ «[i|ii^i&^«»nt>ioj4ng; ^''fwwjri^of-i^^kilty^ in cbeiHidal 

tta shall not .fi^^heriiq^ect to ioveiti^te H» . ' 

^ ii»as ^wiiicti ihtaif ph^rtii^ ta^ fb^r'toA'the'-tewi ^ • ^^^^ 

■J. *by whitSti Aeir:80tl<*ft'&^?i*«®l1»j5^ wtl^ ' 

Bohe of -prieli^ advantlj|[^^lu^ii^«^^^ 

IIm remaittiaii^j^l^V ^ 

"iparticulaf dUcovieHta | bat th^e zr6 i/a tebooinde^ onl)t at 
*t the elements fnwi p%itcfii adtafte fikt ttak'its eri> 

" g^h, and by wiii^ itk lAnly iiottrii^j.^^ soppdrtbd^ . 

'* ii om er be forgdtW, 'dMt OQt .4i^t -p^fect tostraoMdla;'' 

V those which promote tlio loss but OdWlbrt, tlkn fhi^ to’ 

. advance ottf. iotellectuai imptoveiiknts' aib' idta' idvaloable 

*' frWts of phiimophy^ Joinrh) vol. X3C0, P 31^ ' .. 

' 1. laqnotiog^is^ssi^'wit^apiBobatibi^ I taondt, Sir, 
bat express agdn nayregret, that f)r* Iilaybhdc aj^mto'knH smhied.**””’ 
tio knowledge of my paperi'^in yoar Jk>arnal ; &r they might , 

. have gi veh^m the t^ortunily of iti^al.mtninatkms’ between^ -> . 
osi ’Foriostatioe, iq yonrNo, tad^fof'Jaaoary^ 1611*, is my 
{Mgiet noder 'diB title of iSipsrImsaff, akatoing the ^fftet$af’ 
fritiion fefttt ii t.' Mtr i ivlikib, Wperinaents might have af« 
forded him 'rait he wisimie' find in yoai;feaden/ vie. loliie 
rema^irtbbe ohtitpmei^ihhMMeoi^.VBht'if be fbads my 

V pro^t pi^,.|bf]^ I^^Wbttly A Ij^e'ilke ^ ita* 

' - "timintdiod hMy sbtr?le c.^ct«^ 'l^e’^direody ^tie^hreeh ns 

,)a ybor Joanul. ■ ' '•■ ■. ■' 

*' (: ^Bdfiom hisbpinkm, ^ ^ yO H r. 

” proved to be nnfihtii^r th^ 

'by tip, aliiocipioii,;';i^ ' . 

/ Vthey'^idiie,to}ite'pp'tadfea/.^||^^ 'ksotlrti' tbM 

,|f4»ppi^|)d'£^«il^oald ^ 

Wi belipe'-ito'iwi^^^ system 'a»b iRtiXC^'Cia''ex{^in^^ ‘' 
ddM4h0|hb’'^-'XX^^^ ^*'lk . 

^^^'ikatf'be ti»t, wt^'W'WdttV^ 
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, ■''rt J 

antTtber, a nombek' of polnb ki the Sbrfbrf rtf the 
f5r«l brouglH into cmtcH$ wttli a correspoicidtog set lyf pointi 
in the surfare of ij)e iatly ruUed ; that they 'ate thm sifUa^ 
^^'ratrd from tbemi and brought into with another /irti rtf 
points j and so rtn, arttiJ ihe one body has passed^tifely 
the other. Now, at eacli sepaktiknAtiii^ bodies be of diftefiiMt 
kinds, whether coodticfots ta fioncondoctors, the gencrat 
'' hav^/Vrat^/ oppoiite e/ef/rira/ 

r staies nwxti be e*ciliOT:|^:the se/wfa/ed "particles. So^^^far; 
'* theiefore, and the pxcitmmf by 

^• roa/aet and wpora/j&i, appear to be rcfeTrible/ in a general 
** manner, to the same prinbipte. Westiall oow proceed to a 
more particular eoffrikeraaioff of tl)6 subject,^' 
difllcalt 3. To this consi^tahm 1 shah soon come j but I rhu^t fr'st 

prove. obserre, ihatit would be tery dilBeult to prove that theory by 

aseerraining the cfecfs 'rf thc;^ in afferent points of the 
and thrt i^dy rubbed, in order to find out their progr^sr* 
We see, upon the irAa/e, that rttte is ^become negative, when 
the other is tnedep^it^af but nothing can indfcate wiiethet 
these effects ate prefaced duKng the or ohly at the 

s^aratioH, Therefore tbddecisipD of this’ point tnost pro- 
from .other pbrtnbioena/* and Dr. ^aycock aifoi^ds me an 
opportunity of discnysing iMsi^nt^'t^ fel- 

'' lows that above quoted. J’ 

Wnctpai facu Tbe principal ftets {he 8ays} ietat>ve to the ‘IferemsBf of 
ebsmen/V* by^tm} '^pr&iitd by the ^Ve following 

ftiction^ac. prrtpofiuUohs. i; To produde dfciientent by friction, it 
cMUiog to „ essentially necessary that rtfte thb bodies employed in 
the openitirtb be of the eJdlis of * %. If two efecirics, 

_ c/ei?<ffc and an fofatofrf be empldyed^^ the qne 

’ .body wUl/after the^pemirt^dudije^te aaft^^ opposite 
indicated ,3. The edict of 

with} one ‘eoidb^ad^-h dissimilar < ba- 
ddies lit dhStfont from b^~|ny '^er 

comiSttatiott*' . 4^ /HiMii^'two bedl^, all 

^ ieqpects4i^4 5.J!fthn 

** ruUer of i«i pi^rUiiid -mm^'}iO idSoraf^, ctOy a yeiy 

the pridie cnndiiqtory 
^ and) on'iier such ^cMitante^l^^e a^drto'of the machio# 
^aoati'ec0l»ik<)g9ib^^^ ‘ 



BtXCTRlCAL RmCti PROBUCRO RT FRICTION* 19J> 

1 shall first observe, that, hadJDr. Maycock read wy paper Errour in the 
on the effects Of firkiian, to which I shall here refer on many 
points, he would have seen theerrour of the first electricians in cries and con- 
^eird^oction of bodies, which he continues to admit, that of ^“^**^”* 
deetrics opposed to conductm ; «s if the former only had the 
feculty toho electryUd WA respect to clectridty, all bodies con- 

tbere is tio other distioction than that of more ot less conduftors, Jr 
which explains all the (Aenomena. From the property <rf <m somt 
. so&le nencondhclors, as are rerieo^s-' bodies, whatever change »h« “f* 

is produced in the electrical state 6f tlieir .sprfiice, either by 
friction^ or by cmmunicatwn with an et^cif^/ied body, it is not 
propagated on them j and this is their only dUtinciive property 
with respect to efecjtffea/pbetxunena. The difference, there- 
fore^ between these bodiesi and the mperfect noncondudars, 
is this 9 that the dianges produced on some points of the letter, 
either by frktion, or by rommRfffea^ton with an.Wpc/r^ed body, 
are propagated on their mrjface, slowly op aotnOit as glass, or 
almost instantly on the lest inductors, lueh as fnetab* 

6* From this determinatton of the effects pf the different Motion of tht 
conductor faculties of bodies, united with that of the nature 
of the electric fluid, which Dr. Maycock has not thought pe- b^fi. 
cessary to investigate, 1 derived ki tbesame paper (pp. 8 and4) 
the following Uiecuy of thO'pffecjU of /mfm which is to be 
compared with the phenomena. " The eUctric Jluii residea ^ ^ 

** on all teirestrial b^iesi eveiy particle of air included j being 
** retained upon them by a mutual attraction, which, however, 
differs in ^gree j some attract the electric fl^4 only when it 
comet into cwilarl with them j bnbtlieii \t adheres strongly 
to the parts which receive it, tc mo^es but very slowly along 
.** their surfecei which therefore are mme^wktetors i others 
*• receive it at more or less dUtmoe, and it’ is fropagutei mopvr*^"^ 

** OT less rapidly along their surface. Gfuss^ though ,ebsoioteiy 
f' impermealk to the decpcic Jbtid, permils i^, to movb^ with a 
senrihle progmsa sdobg Its so^ 

7^ After tbeie defiaitiOes<;ff 4hen4^^ of the eUcirU JltM^x^iofy^f th# ^ 

and of its sp0Hioins along dlfbrent bodieti, I tfl|| define ih6 dEscuot (ria- 
effects of connected whh these premises.' , P^tkn 

** exdted between two bodies, no ot^ efiSset (ban thk of 
.. duiwrUs^ the patural the electric fiuid, which , 

eqsa&brmoi tends always to be produced among all bodies, ^ ^ ^ 

*«Wi- - 
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according to its actiial> buyocai (in -a cerfaiit etlewO quand*^ 
ties on them, and in the afr.Tf bf>th i|ic bodies Y^hich 

“ exercise frictton on each other arc good conductors 
** libmpi being coostatrtijr restored^ this disftwbance, is not 
perceived : but if one baa more disposition than the <nha^‘^ , 
“attract the eUctiic fiuU thus agitated, with tlie,fhcdlj?.of^^ 
lransmiuir>g it to tU remblct parts) when tjio bodity are 
"separated, either sndd^ly, ot In gencrar before \\iCt€quUi^ 

" Irim of tho w i‘<iAtorcd between i#;, 

•* found positioof^u baM^tjfoqoit'cd a proportiopal ipiYinity of 
" ihUj^/zid, greOTiNthao the ainlicrit air , and the otlier negative, y 
''as having lost that quantity/’ This is the thcorv of the 
; . effects offrirUon, whicb»,it) the same paper, I compare w^th 
.direct eaperitncnts ? ' bulBefore I come to that comparisoti^ I 
most explain the general plan of those experiments, and its . 
motive. 

Mot tTc snd S . The obscurity wbrch/cigned oh the effects of friction pro^ 

S imi of Mr. tpeded from ii drCumstatKH? wjntmg 'in rtjpst of tbese expeii- 
perimeut*. ineiits ; nic^ rcrpure t^o mmmiioH, not oi one only of thp ^ 
Lvjdies^ but of io/Ar 'either conducior or najuonductor \ else 
the whole of the reciprocal eff ect cannot be discovered, I had 
found’ thi.<i nCwdty by maijy ,exi)ctitiaems made with large 
bodies, w ith nliich I ebuid exactly follow tlie motions of tbo 
thi trie fluid, But l^.coaid jOpt suppospit easy for every experi- 
mental philosopher to procure this apparatus, which 1 bad 
partly constructed myself j therefore I attempted to pi^duce a 
small apparatus, coDtainipg hi itself all theparlsof the largo 
one, winch uiJ^ht be obtained by every cxperimeotal 
plfdo!»<ipher/ap^ having suc^t^d, I thuift introduced, in tho^ " 
suinc jAper^ this new plau of exporioiews otj jffKhe». "Mr* ' 
JJ CavoHo has ^iven.a table c(>nt»i)U)glheV^il^ his experi-y;,w^s:i 
"U!iii|jila qf t^aiind, thW^rtain bodies 

'• mgativc^ ^ Boarding to those by 

" tkey ace hofie hfumn 

** whaf^ect om produced on ed^ lo^^whick(\xe^ed 
Tbb hai,tj|©n.opt of the ob|t^ qf my «j>e- 
iCi^ents \ ^ whlch^ ^ iouifc/rf both bodies, 

" tTCeiclmg frictiok, on OgcJi pAer, applying eb^Jtrmeten to . 

. ‘ 'T.^ .. 

. n,( ' " ' ' . ' ' > mrMA,> i 
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apl^fl^Uis with which the^ esperiipcnts w«re mode : its 
w*h»ch U at th^aslcl of the paper, is haJf the size of th^ npp^- 
ratua itself^ and it ooay W seen, in tiuir that it is, in 

factv 4 vciy amaJi electric woiAi«<!, w'tb revolving part artd 'a 
ruling : but it is so consinicted, ihiat both thc'.e paits may be ' 
easily changed, for producifig'J^i^^hoQheWeertUiiuTcni bodies, . 

Ibe eflfecu of whicjj are alf ays sho^ by the ^6/tf hqf t:lectra^ 
ftteters, I dO not Uvnk ft pcwssary directly every 

pail of these expelitoenu with clock's theory ; he is 

so intelligent, that, had ho road ‘ tiyould .hav<> 

found himself those relating to the objects on which we dis- 
sent 5 therefore, I shall only indidftfe these 

points* “ ■ -i . K ' 

10 .Th ti fourth propositfoh of Dr/Wfaycock's theory, above Dr-MiyeoAi 
quoted, is the following : " Tht frkihn of twoboejic?, nmihr 
'Mo every respect tt) one another, produces no ” by expert . 

Tliis is the immediate consequence of his theory, but is con- 
trary to mine : here, ikereforc, is afforded a criterion between * 
ibem j and he might have fciind the decision jn tny paper. 

There,, after having expl^.ined my tbeory,~tbar, ib ihtfrkiion 
lietween two bodies, which operation agitates the cleitrk Jluid 
on their surface, the body' which it the most disposed to seize 
upon iliat fluid,' and to transmit it to Its remote paits, becomes 
positive f and the other fiegaih%"<^\ added ; ** This holds, not 
** only between bodies of different natures, but even between 
the .tame kinds of bodies, if one be made to pass in length 
" over one part only of the other. This effect canubt be ob- 
served with perfect conduciort, as ojutfaem the equilibrium of 
the electric JHiM U instantly rcstuired r flier© is a known 
'^experiment with two pieces of the same siti ributidl^ in 
which, by making one piece pass xUpidlyin length m me ** 

** part only of the other, the ^iner bs^ines]&ej:irrz;e, 

Tfiog'OS wmt electro ^ the latter, which 

: rendeUsfl negative, by lc|ing^thai iSqfd." ; 

11. These expeHmeots t ^ve^^ repeated m$jny times j' ^ 
using faeces of wiil<feBnd|tronjJJft r^ndabwia 3||ird 
at the extremities of wb^lf were fixed proper'^j^eces of wood, ; .. 

Ho keep them stiibrebed/ one. beit^' held irtry meady, while , 
somebody made tlic other pasrfspidy on one pan of tbp for- 
mer^ tim appy^lng each ttiem iastaatiy to the top of a ; . \ 
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gold leaf eleciremeter, (he which bat moved it'fixuid 
poutive, anJ' the other .. I must ohserre> that this ex« 

pcriiiacut cannot siiccefd> but when, the air u.ve(]r dijr, own* 
tuonly in winter, at the lime that a divei^eace ptoduool in tha 
gold leaves ly any cause is long {HBserved ; else the efiecta pro- 
duced on the ribands is soon dissipated, 
with glau, 12, I hai^e prudneed the same etfisetby tlie/rictioK between 
other bodies absolute^ similair one another, namely, gloss 
*" and gloss ; as may he amp in Exp. » .of the same pape^i Ihe 
^atalving bot^ ym a glass cylinder, and tbe ruliber a piece of 
the same glass: Now, die rcvoloiag glass, as tlie riioiid 
which passed in Imgih over the other, carried tiff some ehciric 
Jlttid from tbe immordsfe rubier, and immediately transmitted 
it to tbe prime conductor iff thp smalt madbine; spt''*', at 
evoy tero)ution,ithe golinkasm connected with it increased in 
Mergence, and at last tbmerged much as posUwt, 
wasr’wb-^*' experiments tebted in diat paper demonstrate 

iuucM the aamoj^beory concemtpg the efieettr of but I shall 

only indicate them shortly, astbe details be seen in the 
paper itseff» In Exper. a (nus ndtbeir acting on a glass 
revolving i^linder,. tbe brass became siegaiwe, and the gbta 
was. aoade poritttre. This ^s the same effect pmdocedhy a me- 
iallic amalgam laid on tbe thUier of the electric, tnachine. 
In Exper. 4, si sealing sobat rnldier applied on the same re- 
Tolvbg g/est cylinders the sea&tg warbeetoum negative, and 
glass is posiHste. Tha >l^bu, M bemg a better coadurtor, 

. carries off a greater pert of the agiuted eketrk JUad. In 
Exper. $ ia seen a very singdlaf cash. Havbg. used fiir ralber' 
a.i»eoe of Jh^-ambhr, tan the same levhihni^.gZiur i^Iinder, 
according to tbe dsgrQfr.ef presnere, setaarinies the gAiM be- 
ttune poiifire^^.end tbo^nslber then was .wjgB/tve; at other. 

.the fboaer ,was ^igafbks ai^ tbe hitter poddve. Tlux 
oasd ehews, that, betwbeo' dle.^feil^d^olSes, whentfaeyhavea 
; disposition' tesddAere to each bther/'yHcrifUi aaty have inverted 
chelriee/clKota, according <to the d^ree^ OF parfs» fbat tbe . 
a&esian takes place, . . > -v < ' 

^ tn ve^semarhri^ dimngm in tbe ekarksd 

tffects of/ifcris% according .to other draimstanoes; It ha# 
positive orbe-baenepen above, in Exper.lstjOiataNiaircnhher, implied to 
sswdriag glut fif&kiac, became end rirngdaw 

cmstauDoeia • 
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Bras made Bat in Expen d, the same ^mv.f rubber 

being applied m a revolving cylinder 6f sralhi^ wax* the latter 
was made negative* and the litass became posittve. Thus, 
therefore, hraas, though the best co7iJHti^2LH a metal, wheu it 
is insHbiiei* and thus retains (be eflSsct produced on it by frk» 
iion, shows, that it is rendered either posiitva or negative, 
according to the body which exercisie^ friction upon it* 

15. With respect to sea&ig wax, ^bich is our common test Sealing was* 
to discover whether our e/^trorco/^llndicate tlto or J'J^^^de^cd 
negative state by their divergence ; bdl^use si^vg wax, Whep tion with cct» 
rubbed with the band, or some cloth, becomes negudve-^ taia bodies. 
exper .7 proves, that sealing seuf itself is made fosilimhy 
friction with cettain bodies. In this experiment, the same 
r#*' ^ t.'dng cylinder of sealing wax* which before was become 
negative by a brass robber, was made strongly poiri/iue by the 
India-rubber. ^ ^ . 

l 6 * Exper. 8 is farther illustrative' of these differences of Other ftperi* 
electrical ejects produced by On the lame bodies, •c* 

oording to those which exercise friction on thchaa^ The object effects on tlie 
of that experiment* is one of the India*^lead$, the size and bodies, 
colour of w oheny, used by Indian women inr necklaeaes or 
other omamehts, which oansist o( hn inspissated vegetable oil. 

One of theie i^eacb I ^made to tevolve by a glass axis, and 
applied to it successively a rubber, an J a sealing wax one : 
the brass rubber rendered it ■tifgartva, and became itself posU 
live } but the sealing rubber made the same bead positive, 

becoming itself ; ^ 'N 

id. All these experiments prove, ^rst,: |bat the dittiBctiori Deductions 
between eketrk and anekciric bodiits was illosoiy;. that none, 
sn their natural state, are either positive or negative*' With 
respect to /ric/ioa, these' experiments demonstrafe, that this ^ 

Operation has no other effect chan that of distitrtMng the 
Mum of the electric Jlttid on their surface, one of whtdi, 
according to drcomstance?, retaius more and the other less vf 
that JUad, " : 

17 . If Dr, Maycock happens to see this abstract^ tbe sm^ 

^'periments coDtaL^4a ihy former pipers in your Journal, 1 
think be may find, that'^every thing belonging to eleetrml 
pkamamena is much cloarer thatrbe faadimagiiled : he, however, ; 
encouraged uMsnil pUkigbpiim collect, all the faen^n fade 

under ^ 
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falv-anic 

trough. 


ftif 


under some io admnee mr ^jelleclml ini* . 

pfvvemfnt ; and he vviil now judge wheihcf 1 "have accom- 
plibiieii this purpose. « 'i- ' 

fuppriBta (rb- lb. llic- hi»i part of h.ii pnjjer Will lead us to imothur field, 
icurity wi;h wuik obscurity^ but Osu which 1 Uiuik light will 

acuon tbfe fippe.ir, This])ari relnt.'^ to what he; calls the §>almni€ oatfory, -*. 

Siiyrng: all the opinioosj, which h&ve been proposed to 

** account ftu it, are unavoidably hypothetical^ and indeed very 
m^ibjtutonj i niid therefore, every /at /, which relates 

it, cleserve^l^/fw/ielir pi though iiM application may not be 
clearly perceived/* Ttiis gives me hope that he will con-* , 
sider what 1 bhail here expliHn \ expressing^ however, again 
my regret, th:M he has not known my paper in your Journal on 
the ^alvunic pile, an apfmratos in which the causes ancV v'^lMts 
may be easily followed but 1 hope to make them clettr, even 
iu the. apparatus of Houghs, the only ode Dr. Maycock sefems 
to have used. .1 therefore shall copy first what he says of his 
experimeats. , ^ 

Dr. Maycock’s 1 ofle Of tho new panelain troughs with oxkmdjlmd/ 
w so that the rnetaUk plates, and their connecting arcs, were 

' * ’ completely covered. ^ In Ibis state; a trough of 10 pairs of 

plates, 3 inchea square? d^omposed water very rapidly. 
Anxious to know* how, fay the ^ division of (be frou^Aidto 
** celts is rc<iuisite, I placed the metals, connected by the lar, 
in a iroagA. without pcrfi/ibizr, and filled it with ; the same 
kind of dnVji--bot no action ensued. The action which 
took place in the first experitneat appears kconsisfent with 
^.S'll] ourihrortes^ and it seems not a little curious, since a 
cofruffuaicatioH between fthe ceils is not an impediment to 
^ action^ that no action was evinced in the second experiment 
V Is would afford me much |^Ieasure> should these observations ^ 
call the attention eff yoata^^dm to the theory of electrical 
^mdtement*^ it has c^totnlybe^ the case with me, and I 
Until now explain how 1 find hi8> expetiments iHnsisfent • with 
each Cdlter, and also with tny/t^ > 

Attempt 1(>. Xii the first of these eiperimetils, the trough With parti*^' 

ateries ftti jltetinct^m iof the two metals, ' 
.««njcy in - ^^tch. bdog fortsed of plates 3 insSts square, were sufficient 
to prodi^ tlie eflfoct described ; mtbe Uqttid was a eonductw, 
ir^cb tftty n’t tted ijpdjitutbed Ibe pffiwt. of each par to the 
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next on both sides 5 as does the wet ch$h in ihf^ galvanic pih. 

But when ,tbe, piates were eniircly mmnsfd up to the barif in 
iha liquid, the lattv.T being a cmduclar^ which embraced the 
whole, every dii&rcnce between tbc' metals in each intermediaty 
pair was destroyed, and the was reduced to that of one < 
single /iriir. . > - - 

20- Tlus will be shown by an ani^ons exiniriment, which, 
for another purpose, 1 made some at Berlin, rtdoted phasnomeiu 

In p« 2f)3 of the 2dvoi. ofa wwl^^der the ri:]e of 
elementaire sur /r Fiuide elect t o^galvafdiquc, at Paris, 

in 1804, I had then in view the phasnoioenon of iho eUctric 
eel i that liah which produces ih^skock w'hile in water. I tried 
to imitate that eel by a galvanic pile, composed of 30 groups 
of '’iwjE.flnd silver, separated by pieces of cloth imbued with 
salt water. These groups were lield together by 3 glass rodn, 
so kept togctlier as to leave no projection outwards, aod resem- 
bling HO far an electnc eel. With this pile I made the follow- " 

ing experiments ; — 1. If being held upright, I received a strong Expcriintnti 
shock iioni hi having applied to it the usual 
water, the gasses were produced in that tube. 2. 1 laid the pile 
on my table j it continued to produce the shock. 5. 1 kid it in 
Sinarvow waodej^ trough, with a little' at the bottom; 
the shock was less. 4. 1 pour^ ' suco^ssively more water into 
the trough r in proportion as the^foe/arfOBc round the pile, the 
shock was less ; aod at last, when the water covered it entirely, 
not only there was no more shock, but, having applied be- 
tween Its extremities a glass tube with water, no gas was 
produced. The electrical eel, therefore^ has no perceptible ana- 
logy with tix^galuanicpile, though tlA; effects ‘are similar. 

This, 1 think, will show Dr.Maycock the manner in which 
hU two experiments are reconciled with each other, and are 
consistent with my theiny^* It will also give me much pleasure, ' 
sir, if Dr. Maycock^ fiuding any Objections to my expJanaffon, 
will transmit them to me i&rougb your valuable Journal ; for I 
. have a great regard for him, tbpugh net personally acquainted 
,'Wiih him. ' % ■ 

I have tliftiNxiour to be, 

Sjr, r 

Your obedient, htnnble Servant, " 

J.A. D£LUC. ,, 

t^ndsor, OcMer the 5ib, 1812. 
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REMARKS. 

Eighth Month, 30. Very ftb(i\veiy« Between 4 and 5 p. m. 
n sodden tornado (as it seems by tlie description given) crossed 
the village in a direction from £ to S» W. which left behind 
it considerable tracesof its violence: a jlafgerjnnntity of wheat 
in sheaves was carried over a hedge intl^E ncigliyi^urtng field t 
a fence was levelled^ and about si venly oah hu^ks tom out of 
the ground, some of which were seen tumbling over in the air, 
and fell at two hundred yards distance. 

Ninth Month, 12* Misty morning : much dew. 13» 14. The 
saiffiJ’iffVhe evening, a dense stratus refletriing on its surface 
with much brilliancy the orange colour of the western sky. 

15, Hoar frost dn the pastures : a 5/raiEr at night as before, 
the wind coming about the eastward soonafter it was formed. 

16. Cirrus with cirro-stratus and cumUlus/ if. Rain most ef 
the afternoon ^ a rich crimson tinge on the lower su^ace of the 
clouds at sunset ^18. At sunset the sky was extensively co* 
loured'with orange, surmounted by^^ distinct blush of red : 
the colour was reflected in the E. horizon. t(^. a. m. much 
hoar frost. 22. a. m. clear at first, but mou overcast, with lain* 
25. Hoar frost. 26. Cirro-stratus; 


RESULTS. 

Eastrily winds prevailed fliofon^ part, anS wnterly tlit hitter part, o( 
' this period. 

Barometer . hicrliest observiitioD 3()*S8 iuehch ; lowest inches. 
Mean of lli6 period 00*040 inches. 

Ttiermometer : highfjjt observation t3^ ; low'est S4^. 

“ ' \ Mean of the period 
Evaporation it)ciu*s. Hain 0*79 Inches. 

PtAisTOW. L. HOWARD. 

Tenth M(mth, a, IBIS. 
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VIII. 

On the pnmitiwi Crystals of Corloimte af Litfits BUter^Spat, 

^ and Iron Spur, By Wjlliam Hydi; WoLLAStoN, M. D. 
\ScL.Ii.S*. 

Anpl« of^ ^ formerly (IcfiClibed to the Society a gonionieter| 

rccrrd the Upon a n^w tf>nsmv:tton for mrasuiing the itnglcs of 

author « goni- crystals, i c‘xpje>'.cJ an tutpectation, tlml we should thereby be 
**"^**^*^' enabled to c'cjrroCt foinilrohserviuior.s made by means of less 
accurate instruibents. 1 took occas.on to nieniion one: instance 
of inaccurate inciisurement in the pilmitbe -i.ijie ( t the ewn- 
mon carbonate ot lime ; and I ha\e had the satiafactiort to jhid 
, the necessity ot a correction, in that instince, CuiitiffyXclJ>y 
Mons. Malus, and admitted by the Abbe Hauy, in a woiKj: 
published nearly at ibe same time. ^ 
accu- It is by no means my desjigu l*) dcvvaci , in any degree, from 
iM^urpti^ng. celebrate 1 crys!a1i('gi3pii^^ to the sur- 

prising accurjfc’y of whose measuiements 1 con kb in various 
instances, bear testimony. 1 hope, on the contiaty, that m 
bringing forward two more observations «»iuular to the pre- 
ceding, and intimately conl.ccied with it, I shall oftor what 
will not only appeal interesting to crysiallographers in general, 
but will be peculiarly gratifying to the Abbe Haiiy. 

The same pri- Jn Ins Trait6 de Min^ralogie, and again more recently in 
aslijoicd^ljy* his Tableau CompanUif, the same primitive form is assigned 
himtothrec to three sub'»tances very dilFs.Tent in their compusi lion to car- 
•ubitaiice». bonate of liine, to magnesian carbonate of lime (or bitter- spar) 
and to carbonate of iron. 4< 

Ucatityof It has been objected to Mou$. Hihiy, that according to his 
•h^^ldae^ method identity of form should be accompanied by identity of 
(any ideaticy composition, unless the form were one of (he common regular 
«f togure. foliicls. For tliough in this case any geometrician would readily 
admit it to be very prctbable, that luany di^erent substances 
might occur in assuming tiie same form of cube, of octo- 

' ♦ Philoi. Trans, for laia, p, 159, 

y Philos. Trans. 1309, p. i:53 ; or Journal, vol. XXV, p. 19*2, 

; Tableau Counparatifdff R^Uatsde la Cry^callo^raplue ci de TAiu- 
iyse Chrmique. 
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hetiron, or of dotlecalioJron. See, ; ihcrc dues nut appear a cor* 
resjionding prol)ability, that any two disMoiil ir subsiances 
would assume ihe same ft)rm of a pariicular rhomboid of lO/>^ 
and a few minoles, lo which no su-h geonielric rtgoJariJy, or ^ 
peculiai simpliciiy, can bo a-cr'iKii. 

})Ut though so accurate a corre'^pt)ndt‘nce, as lias been form< of 
hitherto supposed to exi'Jt in the measures of ilie three c.ivho- * 

nates above-inenliuned, iiiight he justly conddered as highly not 

improbable, no degre<‘ of improbahilit^ whatever attaches to 
the suppo.siiion, that their an *!i s approach eatfb pther by some^, 
did\'iv!icc, so small as liitheito to have escaped detection. 

And this, ill tici, i nod to be the ca'>c. 

Since ilic iiindt*'* observable m Jjcic lures of crystalline sub- T ea^t miMsure 
stoices a;e sr.t.jcct to vary a httlc at tlilTeinil sintaccs, and ‘^* •**' 
even in ditfcicju pints of the same surface (as is cvii!(*nt troni |iifivr*d hy ihe 
the confused image seen by relhx ion from them) 1 sliall noi‘‘‘^dior. 
at present undertake lo dcltnnine the angles (d these bodies 
to less than live miiudt^s of a degree. Ihis, indecch is the 
smallest division of (he goniometer that I usually^ employ, as 
J purposely decline giving so much lime to ilu sc iiKjiniks. as 
would be ict'jiiisile ior attempting to arrive at greater precision, 

'rhe most .iccur.iic determination ^of the angle of caibonalt; ivimltlrf an- 
of lime is probably tb.u of MoU'.. Miilus, who measured it hy li.Iic of 
means of a repearing ciielc, and found a to be 105^^ 5'. And 
tins, indeed, is tiie result to which I tormerly came by a (i.lfe- 
rent method*^. If ii ddfei in any respect iioni ihi'* (pianiity, f 
am inclined to think tiiat it will more likely be found to be 
deficient by a few minutes, than to excicd the measure hero 
assigned ; and accordingly toddler st^l more widely from those 
angles which I am about to mention. 

In the magnesian caibonatc of lirnc, or bi'der-spar, the pri- ^ bitter-spar, 
niitive form is well known to be a regular rbombo-d, as well 
as that of carbonate of lime, and so nearly resenibiing it, as 
to h tve been hitherto siippOsrd the same. 1 find, however, a 
diileteiice of 1' 10' in the meamren of ihe^e crystals j fur that 
ol the magnesian carbonate is full as j have observed 

v.'llh unifoimhy, in at lea^t five difierent specimens rf this sub- 
stance, obtained from silualions very distant from each other. 

• riul Trans. IJiOI!, p ::a.> ; or Journa!, vol. IV, p. 

Vox. Xv. 1 >> — Xuve.mj;lv,, laii. P aU 
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an-Jofiron- Tlic primitive angle of ilon-spar is still more remote from 
i^'***^’ that of the carbonate of lime, which it exceeds by nearly two 

degrees. 1 have examined various specimens of this substance, 
sonio pure white, others brown, some transparent, others opakc. 
Thai which gives the most dibtinct image by reflection is oi ii 
brownl-^h hue, with the seniitransparency of horn. It was 
obtained from a tin mine, called Maudlin Mine, near Lnst- 
withielj in Cornwall. By repeated measurement ot small ivag- 
njciits of this specimen, the angle appears lobe so nearly lOjS 
that I cannot form any judgment whether in perfect crystals it 
\vj11 prove to be greater or less than that angle. 

In this insliUicc the carbonate of iron is nearly pure, and so 
perfectly free from carbonate of lime, as to render it highly 
probable, that in other specimens, having the same 
containing also carbonat<^ of lime, or other ingredit*nts inter- 
iiiixcd, the form is ret|||^tlc^>cndcnt on the carbonate of iron 
alone. 

Pearl 8p.ir. ]t .ippears, howci’er, not unlikely, Uiat when substances, 
nu),r°‘ afi'cc SO noarly in their primitive angle, are intermixed 
ti.«bic Id cisrv- in certain pro^'uriions. they may each exert their power; and 
.a .uiiacM. occasion that coni'used appearance of crystallization with 

curved surfaces, known by tie name of pearl-spar, I cannot 
^ lay that I have made any accurate comparative analyses, which 
tuay' be adduced in supjwrt of the hypothesis, that mixtures 
are more subject to curvature than pure chemical compounds ; 
but it is Very evident, from the numerous analyses that have 
been made of iron-spar by other chemists, how extremely 
variable they ate in their composition, and consequently how 
probable it is, that the greater part of them are to be regarded 
as mixtures ; although it be also possible, that there may exist 
.stiiple carbonate of lime and iron as a strict chemical com- 
pound. 

PcrJiaps some It seems not unlikely, that there may hereafter be found 
Carbonate, mo- some carbonate allied to the preceing, which may owe its 
form to, the presence of manganese ; but notwitlistanding the 
liberality which happily prevails in general among those who 
have it in their power to assist in such inquiries, I have^liot 
had the good fortune to meet with any such compound ; and 
I am unwilling, merely in the hope of making such an addi- 

tiOD, 
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t-on. any loni:;er to defer communicating an obsen'ation, which 
1 hope will be of rcnlulHity intho discrimiiialion of bodies that 
diiier so es'ici.tiiilly in (heir composition. 


i::. 


j^Cfount nf an Et (tvowiral Laril) for f rotluiirg Ihut, with a 
sidvrrif If having tj Oil. In a Letter /tom a Cot respondent^ 
L. O. C. 

To Mr, Nil holson^ 


S[R, 


TT F you shuidd nnt think the following espniriicnls tO'> tri- Introiliuiion. 

JL fling for inscrlion ui your excellent .Journal, it it) probable, 

that si eh o! >our readcis as arc in the habit ot using ai» Argand temh oi an Ar- 

larap in tiieir clictnical researches nipy interested in them. 1^**'!'* *a»up» 

* -^JyL duul • aveti one 

They co’.tainly ha\c some claim it) attvnlW iti an economical third of ilie 

point of \iev.' : and this, 1 thiul:, no one will de ny, when he^*'** 

is informed, that he may piocinc a lamp at one tenth of the 

price of the cheapest Argand bmp j whieli will j[>roduco an 

equal, if not a greater degtve of heat ; and effect a saving of at 

least one ihtrd of the qu'iidity of od c ‘tisumctb 

I'ixpcMimetit 1. a. An Aigmd lamy, which is supplied by a *^'*P;,**V'*’“ 

. \ , , , , , , h liwiip 

fountain, so that the oil can never become very hot, wms made M7 

to burn as brieht and strong as possible, without smoke : and K*'*- ^’1 P‘7 

r j* r I ' 1 hoiii,.iiidboiU 

was found to consume 4-1/ gis. ot oil, in an hour. a wo 

tbousaud grains of rain w'ater were cxpo&ed to the licat of ibis water in 7 in, 

lamp in a glass matrass : they bulled in seven miiuites; 

b. As 1 buspcctcd that llic lamp did not produce its greatest Same lamp, 
cfTect, on account of the wick having Jjeen in the oil for a length 
of lime, I caused a new one to be put to it, and e\ery prccan- unisumcd 500 
tion was taken to make it burn as powerfully as possible. It h qjj 
now consumed 500 grs. of oil in the hour, and^made 2000 grs, water lu o ' 
of water to boil in 6^ m. min. 

£xp. 2. I caused a small •tin lamp to be made, with four j-.xp. 2 , Ahimp 
burners ; and having a lube in the centre, to convey air to them: ucparaie 

. - , , , •iTnall jivuks', 

each of the burners containing eight threads of cotton, of ilu: (onwimed 

diametdjr of A- of an inch. I’his lamp, when burning as K''** 

1 .. 1 . . , 1 . , oil ptT hour, 

strongly as possible without smoke, consumed in one hour ;,nj i>oi:e.! the 
2(X) grs. of oil, and made 2000 grs. of water boil in 10 rn. (8ee r 
plated, fig. 3 and 4 ; and the description at the enJ of (his 
letter.) 

P2 \Y* 
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it Mvcil n.ore \V c tuav licrc observe, that the Argand lamp expends, ^ 
of iIiL Oil. raiHint; 20(X) grs. of water lo the boiling point, 52' 1 grs. of oil j 
and ll.ai ihc lamp just described requires only 33 3 grs. to pro- 
duce the same effect, which is a saving of 19*8 grs. or more 
ihflii one third. 

lanqf tlic lamp described in the last experiment 

thoH.ime did not produce an cff*ct nearly equal to an Argand lamp, in a 

cotton, In 8 St- cie ifiy perceive tliai the principle upon 

p.irare wiv’ls .... , ^ , , , , r i. • 

^l>n^unK•d :(M> whicn ii was ( onatriieted was good, and capabli^ of being car- 

gis. <if tni ptr rieJ to a nuicli greater Aent. I thcrcf/ie ordered another to 

Iioiii , .iiid lur.i- , - . ”... , . • I 

vd ihp watciiii he niavle, in eveiy respect similar to the tu'.mer ; except in the 
(i] jiiiii. mmii)or ot biur.or-i, which were increased to eight, each of 
wJiieh contained foil! thread?; so that the quantity of cotton 
in the wick of each lamp was exactly the same. Thls^laqjp 
ennsunu d 3(X) grs of oil in an hour, and made tOOO grs. of 
water boil in 0?j rn. It? power, ilu-refore, was equal to that of 
an Arg.ind lamp ; and if we take llic quantity of oil consumed 
by an iVrgandlamp in heating to ebulliiirtn 2000 grs. of Nvater 
in m. at 4v'’» grs. (which is c\idcnily too small a quantity) 
and that consumed b} this lamp, in producing the same effect, 
at 30 gr.s. thequantiry icquired by the two lamps to produce 
a i;iven effect, iu a givcu liitfe, will be in the ratio of 2 to 3. 
Txp. 1. sihaIUt Kxp. 4. a. The same lamp was used iu this experiment, as 

cJ uio-o'oii"”" ; but asfwur threads appeared lo fill the tubes 

loo light to admit th 5 tree ascent of the oil, only three were 
pul into each of ihcun ; and a glas.s, in. in height, and 2 in. 
in d ametcr, was plaojd over the tlame, as in an Argand lamp. 
When thus adjusted it consumed 320 grs. of oil in an hour; 
and c.uised 20lX)grs. of w^ter to boil in m. 

b. As the eilect ap| eared lo be somewhat diminished by the 
mat I ass lo too great a distance from the ff^nie 
ilKiihauMs of the lamp, thjs gla^s was removed, and another, only 1 in. 
iiKn;.»scwl : heighi, subsiitiited in its stead. The flame did not appear to 

he as veiicmeiit now as before : ii neveriholcbs produced a 
grc.aer etrect, which was owing, no doubt, to the bottom of the 
m.itiass being neaily in contact w’ltli it. Only 2^6 grs. of oil 
\vurv‘ con.iunicd in the houi ; and 2CHX) gis. of water boiled 
k*r.T^: V in ni. 

g 'I'lns .Hppeais to be the preferable mode of using the lamp, as 
it thus produces a gi cater degree of heat than an Argand lamp. 


willifiul III- 
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^ven under the most fiivourahle circumstances ; and consumes, 
in the same time, 2'i-J grs. less of oil, which Ls a sa\ing of about 
• or nearly half. If we cult ui.'te ilu* quantity required by 
each to puxluceihe same cllect, it will be still more in favour 
of mint*. 


Exp. 5. a. As fhoadvairtag^s aridrig from bringing tbe snb- 
.stance to be Ij<*a»ed, as oe.ir a-* possible to tbe flame of the hmp, ^ |. 4 mp U 
appeared to be so con-ideratde, a was natural to conclude, that bp!» when the 

• 1 V 11 . I . . r 1 1 I ‘8 tAKtli 

fciiTular clltcts woidd attend the shortemng of the glass o! the 
A»^g:md lamp, or the removing it alifegethcr. Accordingly, 

2000 grs. of ujter were exposed to the heat of tlris latuj), 
wlierj binning as clear as possible, without a glass. 'rhe water 
did not !).»'! ui less than 7^ min. This, therefore, did not ap- 
pear t.; he any im[)rovcmcnl. 

b r a ided to the Argand lamj) a glasj^^ in. in diameter, and But » diert 
1 [ in. in heigl.r, Irom the base of the flame. Its power w.is *jave8*oiic 
condd^rahly increased, for it made^OCK) grs. of water boil in hii)»Qf the oil 
(]i m. and consiimeil only ^JiX) gis. of oil per hour. thcA.Unip. 

Those who do not think it worth their while fto procure a 
lamp similar to that wliich I havc« recommended, will at Je.nsl 
find it a considerable improvement, to jvdnce the glasses of 
their Argand lamps, to the dimensions liciltepecificd, which will 
cause a saving of one liflh of the ijiiantity of oil at present 
consumed. 

Exp. 0. One of my principal objctl.s, in the construction ofExp. t;. The 
this lamp, was, that I might be able always to procure an etpial ianip*U 
degree of heat j and one that could be augmented or diminished Mf«dy, and is 
uniformly. The following experiments were iiislilutecl with :i 
\iew to determine, whether it ponsej^cd these properties or nob of burueri. 

1 have arranged them into a table j 


' 8 

1 

m, m. 

! 7 

! 4 

4 

1 

■' •I -4 hardly ; 4 ^ 

1 ^ 

6 ’ neariy : ij v 

i 

; 7 



0 ; 

1 '-i 

l.> 

: M 

i J 1 

30 

i 2 S 


llie first column of w’hieh indicate.s the number of burners cm 
ployed ; the second, the time reijuncd to raiat* ICXJDgi *f 
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rain water to the boiling point ; and ihc thirds (he time required 
by calculation to produce the sanje effect •, taking the first expe- 
riment for the standard^ viz. that with eight burnLrs^ the lamp 
will make 1000 grs. of water boil in 3^ m., which is veiy nearly 
half (he lime which it requires to make 2(K)0 grs. boil. 

TJie real times are copied exactly from the memoranda I 
made while performing the experiments ; and I was much sur« 
prised to find how nearly they coincided with the limes l^y cal- 
culation : especially since the w'atch used iiad no seconds hand. 
In the last experiment bpt one the water never boiled strongly \ 
and ill the last it only just simmcivd. i have added a sketch 
and description of the lamp> for the use of those who may 
wish to procure one like it. Its dimensions are exactly double 
those of the drawing ; with the assistance of whicii any tin- 
man will be able to make it ^ and 1 should recommend it to be 
made with a reservoir, (d prevent the oil from being much heated^ 
fncntine^thc found by experiment, that this circumstance consi- 

reservoir is ad- derably increases the quantity of oil consumed in a given tlme^ 
without addinjg, in the least degree, to the heat of the lamp. 
The price of one, similar to the drawing, w ill not exceed Is. 6d. 
exclusive of the glass, which is about one tenth of the price of 
the commonest Arga||^ lamp that I have seen. 

1 am. Sir, 

Your constant Reader, 

L. O. C. 


Hot oil is con 
snmtfd faster 
without 


▼liable. 


Description pi. V, fig. 3, 4. A tlic body of the lamp j B. B. 
the burners j C. tube for conveying air to the flame j D. D, D. 
small feet which raise the body of the lamp, and allow the free 
access of air to the tube C. f E. £. bended wires, which support 
^the glass G. small tube for filling or emptying the lamp^. 

% 

* It would afford an acceptable result, if the writer would also mea- 
sure the light afforded by the lamps under comparison, as well as the 
heat, . As the method of shadows* though Very simple and easy, is cer- 
tainly not in general use, I would here repeat, that when tlie shadow! 
of the same object, projected upon a wall or surface by two lights, are 
equally dark, the lights themselves are equally intense— that, if not* the 
darkest shadow will be projected by the interception of the brightest of 
the lights ; and that, if this brightest light be tlien removed farther from 
the wall, till both shadows become equally dark, and the distance! of 
the lights from the wall be in that situation measured, the intensity of 

•ach 
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X. 

Description of a new Construction and Arrangement of the Keys 
of AJusicai Instruments, invented by John Trotter, Esq, 


I 


(W. N.) General sc- 

N the pinno forte nnd other instruments, in whioii the notes 


of tlie musical or diatonic scale are afforded by wires, strings, 
pipes, or other parts of invariable figures, lengths, or other 
affections, and produced by the action of keys, -it is well known, 
that one principal series has its notet designated by the first 
seven lettcTs cif the alphabet. A, B, C, D, E, F, and G j and 
that the intervals of gratity or acntencss are all (nearly) equal 
to each other, except the interval between B and C, and that 
bp»we<^n K nnd F, which arc (nearly) half the magnitude of 
the others j niul that by interposing otheepotes at (nearly) equal 
distance between each of the greater intervals, a series of such 
smaller intervals (called the intervals of semitones) is constitu- 
ted, and atfords the number of twelve notes in all \ out of which 
it is practicable, by commencing from any individurj note, to lake 
a regular diatonic scries, having its notes and half notes disposed 
in a similar manner to those of thcj>rincipal sciies before men- 
tioned. The present occasion does not recpiire any illustration 
of the nature of the musical scale, or the degrees of imper- 
fection to which the secondary scales of fixed instruments are 
unavoidably subject, and the remedy usually afforded in part by 'Hie principal 
temperament. Practical musicians are aware, that the white keys ” J!**" 

of a piano forte, and the lines and spaces of a music book, are prcMcdby i^m- 
appropriated to the notes of the principal series, called the rain- 
ral scale \ and that the auxiliary halfanotes are given by black by white keys, 
keys on the instrument, and marked in the book by the same 
character as denotes the note next ascending or descebding, but 
have the modifying character of fiat or .sliaip prefixed in the cliff Nutation by 
or elsewhere. Thai this mcxlc of notation is unscientific aud 
awkward ; and that the cArespondent structure of the keys is 
irregular and embarrassing, will scarcely be controverted by any 

one who shall maturely consider (he subject. In the natural 

*1 ^ 

each will be in proportion to the square of its dist.'.ncc. For example; 
if two lij^hrs give shadows equally tiuck or dark, wlien their tlUcauces 
from the wall or surface are respectively hve aud seven tcet, the inten- 
sity, or quantity of light emitted from them, will be rtipectivcly as 2.S 
(or and 4D.'or 7X7).— N. 

leriei 
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Mr Troffer 
pl.irr- .1 htuck 
aiiH .1 white- 

kfv »n rcijirar 
fiiCi'i's fill itir 
All (tif tw\'elv< 

he'Mirof.i •. ; 

\vlii( li ctiliifd 
UMfiipIc Had 
JllV.lt I.llllc 

ruir *'or per- 
foi mint' ill 
every ki y of 
music. 


11hist!.n!on by 
thecnijr.iviii^. 


Perform an re 
on ilic Ill'll a- 
nu-nt by a \\ o- 
Sessional man. 


sorics, every chararier simply indicates its note; but if we take 
the liind.fmemal rote oi.e tone higher, viz. from C to D, then 
two sharps, nafnelv/and c, will be marked in the clitf; and the 
same nin*’aoters, in etibet, will no IcMiger hulicate the same notes, 
or n quire ihe same ke> s to be lourbed. It we *is''Ume the funda- 
in»*nfal two tones above C, four sli.iins will be marked in the 
cliif ilfc And it is accordingW fomid, ihai in transposing and 
pel forming on the different keys ihc hMg«*ring is very diflerent 
in each. Mr. Trotter has fuuiul a simph* .md efleclual remedy 
for tins last difficulty, by constructing the keys in such a man- 
ner that no pieteience as to white Keys is given to any parlicn- 
l.ir H'lies ; but every series is fiugere l prcciiely in the same 
manner. He pl.ntvs thewirneand bhu k keys alU'inately in 
siu'cessirin for cvoiy one of the twelve .semitones j and th^cou^ 
scqiuMit iiileis, that for the sharp series attending from any note 
wli.iiever, ihe key note itself is to be touched, and then the 
two keys ncM aseending of the same colour, and these arc to 
be followed by tlie (our kev'* next asctndlng ol the opposite 
cohnu. Thus ill fig. 'i, pi. V, the l:cy of the Note C biing 
bl.tck is U) &e (uliowi'd by the hknek keys of D and li, and 
afiorwauU by the four while ’keys of K, O, A, and 15. And it 
is e'i»5y to show, that igthc fffll series a rule no lc.ss simple and 
universal prevads throughout, viz. that the key note, and the 
next above, j -d two next below it, are to be of the same colour, 
and the ot’.ier tlnee ol ilio op|) 0 '>i!c colour. 

In the same liguie, \vb :ie W, W, &c. represent the white 
keys, and N, N, &.c. tlie black keys as iNual, the letters w, n, 
rtpre^eni the same blaok key** continued, and a little depressed 
lu low ihe while ones. J>yyhis means the performer Jias his 
clfi iiuii 10 touch either N of n of any key at pleasure ; .nnd 
•as the nature of tb.e passage may reqicic. Ihis construction is 
sIkavii in prohle at tig d 

I was pre sent when a professional gentleman, who had prac- 
> tised on thi^ impioved instrumeni twedays, performed several 
pieces of music upon it, which were of dilBculi and rapid exe- 
cution. He spuke with much approbation of the facility and 
advantages it aribrds, and particularly remarked, that the im^ 
provement n, 71 , &c. allows certain passages to be performed 
in a superior manner, which, if fingeied by means of the faces 

N.N, 
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N. N, 8 rc. would be much manngeable. Not being my- 
selt a performer on any keyed iiutriimont, 1 can only expiViiS 
xny approbation in general^ terms. Letters patent have been 
granted for the Invention. 

XI, 

A 7U'W Cnmpensalion Pendulum without Joints or Suifaces 
I'thiting ngniwif , or moving upon each other. In a LUtcr from 
a Cur respondent. (11. B.) 

To Mr. Niihotson. 

SIR, 

INCK the invention of pendulums of compensation for penrlnlums of 
OchM of tomperaiiirc, there nave been a niunber ot compemation. 
cxc' llent rontrivanres, by means of the contrary expansions ot 
inetalhe bijdicH, for keeping tlie centioH of oseillaiion and 
siisp-.-nsion at an invariable distatice from each other. In the Mercurial, 
quicksilver per. dulnins, or any of the contiuances which re- 
quire' il;e use of a fluid, it may reasonably be 8U4>p«)iicil, that 
the changes, which are to compensate each other, do lake 
place at the same lime :is the lonipe|^ilure bec»>mcs alfereil ; and 
that the quaniily andetRcl of i he compeiial ion continue the 
same for any length of lirne, during the existence </f the 
inachinety. But in pendulums composed alii*gcihcr of solid 
materials, both tliese results have been called in question. In firidiron pen- 
the cgridufin pendulum, it has been insisted, that the adjnsimenl “JJ' objea- 
ot the* expansions is by the construction of holts and pin'», iiol 
capable of extreme exactnc.ts ; and that the variation, to which 
the piessure of contact may be liable, and the siiikage of the 
bars, (which rub against tlic frame) may be more than suffici<*nt 
to connioract ,Tnd give uncertainty to all small variaiiuns, 
required to he com|)cnsaled. And in all constructinns ol bais f 
of steel .nnd brass, soldered o»- coiuevted lengthw.i^e, it l»'ts 
been cioubted-^not only wlielher the vvirc-drawiug and upKeil- ^wrci <c .u-non 
ing of the elastic metalstiiemsels’es, under a state of siieh st vorc^ ^***^**^ P'ifti* 
f^rce, may not allow' for ,111 small changes, without p«-icepliblc 
flexure, — but likewise wh'-lher the flexure, w-hicli ui larger 
changes is perceived, may not become altered, :'fier a course ot 
time, and long exposure to the elfecta of heat and cold. 

Perliap'-', Mr. Nicliolson, you, or your readers^ may be inclined 

to 
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to think the<e sp^'CiilMlons the mere creatures of theory; aivt 

may, from the actnnl performance of many surprising tirac- 

moasurers, be disposed to conclude, that they may be practical)/ 

Dinqui'iitionH Qf 11 ^ ronseqisence. But 1 would mge, Sir, that it is by this 
upon nudutc ^ . . 7 . , .. . 

cliaiij^rHiu Kind of miruite and scrupulons investigation, that discoveries 

bouics uceJu!. come to be made ; and that, while the bc-st makers hold different 
opinions, and \u(h all their skill (which I truly honour) cannot 
forctel, beyond .i certain pdint, whether the work they are 
upon will answer their expectation or nbt. — wo may actually 
expect still to make discoveries in this useful and curious pur- 
suit. And while w^c make our experiments and operations 
under the guidance of some probable hypothesis, or doubt, or 
indication, (be objects we produce may, in many instances^ 
be found to possess unforeseen advantages, or serve to estabiiah 
new truths, perhaps not suspected by tlie operator himself. 

1 have been desirous of constructing a pendulum, composed 
of expansion bars, not subject to the violence of soldered or 
adherent faces pulling against each other, or (he uncertainty 
of contacts, tVe rub of surfaces, the stickage of joints, or (he 
bearing parts of levels. The following has been going for 
seveial years. 

In the annexed drilling, ^g. 2, plate v.) f g and i h repre- 
sent bars of brass, respectively united by rivetting and 
isf brifts soldering with tw'o bars of steel at the ends where they touch, 
without, and but tlieif faces do not touch except near the ends, as shown iq 
• rerivettea the drawing. 

rojrerlicr. and At the extremity g 1 n i of the system, all the four bars are 
thenthe'p aT caiiiiccted, as is also shown in the cross sccticMi p ; but at the 
fme rnii only. Other extremity the bars ff; are connected, and so likewise are 
id”t c^rtairT* ™ ^ ** wtfion between k and m. At o, o, ’ 

lUn pjrta, Ac.' the bars are died away or r^otebed, so as to leave each of them 
thin on the side farthest from the mkldie line of the systenf. 
a d sliows pari of (he pendulum rod, of which a is the point 
of suspeQsion,^nnected by a spring* with b, a clamp adjust^ 
able by sliding along the face of f g, and fixable in any required 
posiiion by the* screw c. And d is pal t of the lower rod, broken 
off to save room in the plate instead of being continued down 
to the ball. 

Particular The effect of this combination maybe thus explained : When 
Knpuonof the increase, of temperature the brass bars f g and i b become 


Kt'vf pciaJ Il- 
ium. 


Cmutnirtion. 
Two pair of 
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looger than their correspondent steel bars k 1 and m n, the “P?® 
whole of the flexure will take place without any strain or peraSrc. 
tension of any practical importance^ in the thin pans at o, o, 
and the faces k m will be brought nearer together, and so like* 
wise will a and d j by which m^ans the pendulum rod will be 
fihorteeved, apd this shortcuing may» by the due adjustment of the 
clamps^ be made precisely to compensate for the lengthening of 
tbp rod| caused by its direct expansiou by the same increase of 
temperature. 

1 believe the happy expedient of confining the flexure to a HAnly** 
thin part of the bar was first used by Mr. Hardy, in his expan- 
sion balance. 

In order to show the quantity of effect, let (Fig, 2^) Principifs of 

represent ope pair of the bars, of which og, cl arp the thin parts, qu^n, 

and c 0 the depth of the notch j and suppose o e to be the effect tiiy pi effect, 
of the expansion by one. degree of heat in the thin brass part 
beyond that of the steel bar; which will be 0 00000331 in 
uoiiy, • 

Or, g 0 being equal to v o, the quantity e o will bess 
0 00000331 X depth of notch. 

But the whole excess of expansidn will be greater in propor- 
tion as the wiiolc bar is longer thanV o, c^tbe depth of notch, 
that is, 0 00000331 X length of bar whole excess of 
expansion. * 

And as this excess will cause ao angular deviation in the line 
c 0 toe c and beyond, and will also cause a similar deviation in 
gf, the linear deviation of the extremity ^will be greater than 
that of 0 , in proportion as the whole bar is longer than ro, or 
4he depth of notch ; that is, depth #)f notch : length of bar 
excess of expansion = OOOOQ0331 x length of bar: linear 

dfVialioD of 

depth of notch. 

In order to adju»t the r^mpensation, the effective lenglli of 
the bar ig vatidblc by means of the damps, and the deviation of 
the parts of the pendularo rod, above and below the set of bars 
from a precise right line, would not exceed ten minutes, if the 
parts weie inflexible, and the bars veiy short j but the spring of 
anspensiou is practically sufiicieot to preserve the right line. 
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XII. 

Ahsirait uf ari E^my on the Construction and EJfects tha 
Pnvumulic Tindubox, ly Le Bouvilu Desmoktiers*. 

Prodiirtion of infliirnmafion of spunk in the pneumatic tinderbox, by 

£rc l»y com- -iL i lie coiiijiii.stiiui of air alonp, is a phenomenon, wi til which 
chance, the fjilier of (liscovci^,has lately enriched natural philo- 
sop’iy. Mnfiy liave reasoned on its cause ; which some consider 
to hi? cnlorlc, others electricity ; but no one, that I know of, 
hosaiteinpted to suppoit his opinion by experiments [•. Without 
bias for any hypothesis, I liave made some researches on the 
con^t ruction and eifect> of the pneumatic tinderbox, the results 
of wliirh .shall be the subject of the present paper. Jn the 
first part, I shall couMder what relates to the structure of the 
insiuiment j in the second, I shall gi\can account of the experi* 
moots, that lend in the discoveiy of the can«e of its effects. 

J. Ihe first consuuction of iliese tinderboxes was a little 
fauliy ill the| 4 iist(jn being commonly eighteen or twenty lines 
long, 'J'his was said to be necessary, that the air might not 
escape, when the piston was in action ; for, if thete were any 
point not accnraiely fitted to ihe inside of the tube, the air 
c-c ipes, and the *<punk does not kindle. 

nc goodnes.s of the instriimciit does not dejK*nd on the 
of length ol the piston, but on the accniacy with which it fills the 
boro of the tube ; with a tnbe W'ell bond and a piston of six' 
l.nos, the air wil) no more pass than with a piston of twenty. 
Accordingly, for a tube of six inches 1 ha\e reduced the piston 
to six lines, which adds in inch to the column of air, and 
dimini.siies the friction two thirds, so that tire effect of the 
' tinderbox is more certain, and it is mere easily used. With a 
litiJe licMcriiy you may kindle'the spunk by holding the lube in 
one hand and pushing the piston w ith the other, without being 
obliged to rest it on a table, or an/ other solid body. Mr: 
Dumotiez, a skilful niiiker of philosophical instruments, isso- 
fully convinced of the advantage of short pistons, that be now 
makc^ them of these dioiensious. 


Thr piston 
too 

long. 


Rdf or 
with A tupc 

•IX 'Ut'llCs, 

•uUkteur. 


• Journal de Physique, Vol. LXVIl, p, 125, 

4 i>ce Journd, Vol. XX, p, 278 ; and Voh XXI, p.S34« 
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They should be employed also in ihe syringes of air gnns^J short piistoni 
of fountains acting by compressed air, of the apparatus 1*''’ 
artificial mineral waters, of fire-engines, whkh are worked oiuchioei* 
with so much labour, and even of air-pumps. As the shorten- 
ing the piston is an advantage to the pump, wc obtain :i gi eater 
efiect with less labour, and in a shorter lime, than with long 
pistons. 

It is essential too, that the instrument does not leak at the xhr rhAfnber 
part where the spunk is placed, because there flie (tansiein mYthewk- 
action of inflammation takes place, and a slight emission of air tor 

would prevent the effect. But this effi^ct is produced, though »he pisfun to 
the piston does sufl'er the air in the tube to pass it. To satisfy ^ 
myself of this, I made the following experiment, at whicii they 
who have seen it were greiitly surprised. 

In the length of the piston 1 made a groove a quarter of a yjooves 
line broad. The spunk took* fire as before. Three other »»•» '«* in Jhe 
grooves were added successively opposite one another, so as to prevent the”** 
divide the piston into foilr equal parts ; and still the spume took edict, 
firef. When the grooved piston is moved backwards and 
forwards in the lube, the air may be heard entering or issuing 
out •, and the friction is .so slight, that the eifect of the instru- 
ment is easily obtained by pushing i^with the hand. This kind 
of piston would be preferable to those that fit accurately, if a 
solid substance were employed, bard enough to resist the con- 
tinual friction of the air passing through the grooves, if 1 
may be allowed the expression. The grooves in leather pistons 
soon liter their shape^ and spread so as to allow the air to pass 
in too large quantity. 

The piston with four grooves actiiig very well, 1 made one but one of 
with a stogie groove, of dimensions equrd to the oilier four, and 
what 1 foresaw actually took place : there was no inflanuiiatiun. ^ 

The following are the reasons of this difference. 

The extremity of the grooved piston exhibits the area of a Why the small 
circle, the peirphery of wftich touches the interior edge of the ^ 

grooves. * The column of air contained in the tube rests almoM aebun, 
wholly 00 this base. There are only the parts corresponding to 


• In the air-^iDS of Germany, which are the best we know, the 
piston of the syrini^c is exiremeJy short, 

f 1 tried this experiment with Mr Banrks, at hrshuiise in the Strand, 
and we found it succeed completely with a common cuiidcr-'^ingsyrinf^e of 
hbaukiQg.— C. 

the « 
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filll 

the grooves, that are continued through the length* of the * 
ton, and communicate with the external air. When the piston* 
is pushed with sufficient velocity.to kindle the spunk, the part$ , ' 
of the column corresponding to the grooves rush into them 
with equal velocity ; but the friction they experienen itkpassiog 
tiirougli such narrow tubes occasions a resistance to their pas* 
sage, a kind of choakiog, that suffiers only a part .toescape* 
while the column resting on ttie area of the piston is, pushed 
entirely toward the extremity of the tube^ where the spunk to 
be kindled lies. 

large piston with a single broad groove, the area of the cir* 

do, on which the column of air rests, is much smaller, conse- 
quently the column itself is less. The resistance the air expe- - 
riences in passing through the groove is next to nothing^;^ for 
^ we hear no noise on moving the piston backward and forward ; , 
and as a''r expands in all directions, when the piston is moved, 
thecolumn'resling on the area of the circle, resting at the same 
time laterally on that which answers to the groove, it {ccedes 
from all the pc/nls of contact, and flows entirely- through the 
ciiannel it flnds open. It is so true, that it wholly flows 
out, that the piston, when it i. ouches the extremity of the tube, 
remains there ; while with other pistons a sufficient quantity 
of air is retained to occasion a spring and repel them. 

Choice of the ^ thinkdt proper to say a word or two on the quality of tho 
'touchwooJ. spunk. The driest, softest, and least impregnated with nitre, 
should be chosen. In that of the best quality a piece will not 
always be fcjund equally good throughout. Some contains a 
' great deal of nitre, and is kindled with more difficulty*. This 

may be known by the cool faste it leaves on the tongue 3 or by 
Jsindling it : for when it has taken Are the nitre melts, and 
sometimes throws out sparks, that piay bp dangerous when 
they spirt out of the instrument, particularly If made with a 
Danger of cock. As it is usual to blow on the spunk, to try whether it 
blowing on it. be kindled, a spark may be thrown from it into the eye. Tlua 
painful accident once happened to me. 

* Spunk ts prepared from agaric, which is first boiled in water ;beaseii 
well when dry ; steeped in a strong sotution of saltpetre; and lastly dried 
in an oven< If the solution of nitre be too strong, the agaric is load^ with' 
this salt, which retards its inflammation. 
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Thef who imagine, that electricity kindles the spank, consider £]eetncrty 
tbevs sparks :fs ah Incontrovertible proof of their opinion. I iuppoaedtobe 
tjiink rtcy are mistaken in this case ^ yet I nuist not conceal a [{j® ^ 

fact coiBmuntcatcd to me by Mr. Vcau»Delaunay, which seems 
to confirm ^is opinion, of which he is a partisan. Oat of 
tci^ve limes, when he opcratccr with the insirumeiit without 
any spunk in it, he saw sp.nks emitted three times. There are 
strong reifsons, however, for suspc(^ing, that electricity is not 
the cause of the intbmmation here. These 1 shall give in the 
second part of .this paper, concluding the present with an im- 
portant observation on the construction of pistons, 

if we could find an elastic substance sufficiently compact to On the mn- 
be turned in a lathe, we sliould have perfect pistons, i|jat **7“^*“*“ 
would spring ^and adapt themselves to the inequalities of the l”*^**”*’ 
tube, vyuhout suilcting a babble of air to escape, I have made Attempt to untt 
some with fSaoulchouc, softened before the fire, in order to give eiastjcgihutor 
it a degree of elasticity more obedient to the inequalities of the 
tube. But on attempting to turn it in a lathe, it bent under 
the tool. Even the edge of a razor would not take hold of 
it ; so that the piston remained uneven and almost ragged, and 
yielded like soft wax under the fingers. In this imperfect state 
it so fjtr pievonls the air from escaping, that a column of three 
inches is sufficient to kindle the spunk ; but after a few strokes 
of the piston tho heat dilates it to such a degree, that it cannot 
be moved without considerable force. If a drop of oil be put 
on it, it moves easily ; but this soon spoiU the instruoieni ; for 
the oil dissolves the caoutchouc, and forms a varnish, which, at 
the piston grows hot, makes it adhere still more strongly to the 
sides of the tube. ^ 

Might not these inconveniences be avoided, by arming the This mifrht be 
piston rod with caoutchouc, and covering this with leather ? 

If this proem succeeded, it might be applied with advantage to 
all sorts of pomps. 

II. To attain, if possible^ a knowledge of the principle of What U the 
infiammatioo in the pneumatic tinderbox, four things are to be f 

considered — the materials of the tube, the matter contained in 
the tube, the materials of the piston,, and the friction. Among 
the materials of the piston I include the grease, with which it 
is coated, to make it move'more easily, and render it fitter to 
intaee^ the passage of the air. 


In 
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In examining the question whether the spunk bekioAed bj 
elcctriciry, I consider 

1st, That no part of the instrument is insulated; and that 
insulation is a necessary condition for producing sensible elec- 
tricity with any of the machines we know. I siy machines 
that we know, because the animal electricity, that manifests 
itself without insulation, is an exception to oiir mechanical 
means, and cannot here be taken into consideration. 

2dly, The friction of the piston, which is a greasy body, 
against a metallic substance, is not calculated to produce elec- 
tricity. 

ildly, Experience demonstrates, that, unless during storms, 
the atmosphere seldom exhibits any signs of electricity at the 
height in which we breathe it; and that we niust^ search for 
them with instruments in a more elevated region, or when dec* 
trie clouds are passing over our heads. Jiovv then shall w^e 
estimate the intiniiely small qunntity of electric matter in a 
cubic inch of air, or even less, which iKb instrument contains. 

Fourthly,^^ It is not without great difficulty, that we can 
kindle spunk with strong electric sparks. 1 have discharged a 
large jar on spunk strewed with powdered resin, and it has re- 
mained unkindled, though \he)ei>in caught Bre, and burnciiea- 
lirely away. 

As long as the instrument was made with metallic substances 
only, we were obliged to confioe ourselves to the exterior marks 
ot indainmation alone, without being able to assign the true 
cause, or at least furnish proofs of it. For to guess is not suf- 
Bcionl in natural philosophy ; we must demonstrate, in order to 
give to facts that degree ui|i certainty, which beBts science ; and 
this wo cannot do here, without seeing what passes at the very 
point of iuflainm.atioii. 

The means are very simple*. Nothing is necessary, but to 
Subsiitiue a g!.>ss for a metal tube. 1 hose fouiKl in the shops 
being loo slight, I applied to Mr. Latment, the inventor of glass 
ilutes, requesting him to procure me tiibesof a similar quality. 
1 his artist, as much distingui>hed by ht!t civility as by bis ta- 
lents, furnished me with three, which I fitted up The first, 
eight inches long by eight lines in diameter, did not kindle the 
spunk. 'li]c second, nine inches, long" by six lines and three 
quaUers in diameter, kindled it completely. This beiiig de- 

« atroyed 
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mrofdA if BCctdtnt, T tried the third, eight inches long by i«veii 
lines In diameter, which succeeded equally well. 

When (he instrumeut is made to MCt, and tjbe spunk kindles, Appeanuu^. 
we see a bright flash, that fills the capacity of the tube 5 and compfe^ 
this light is so much the more vjyid, in proportion as the com- sion be rapid :* 
ptessron is mpre rapid. If the compression be less powerful, 
the spunk does not kindle, but we |)erceive in the upper part of 
the tube a light vapour, that falls in unduTations on the piston. 

When this has disappeared, if we draw back the piston, the va- ^ light ra* 
ponr will reappear, as long as there is any air in the tube, pour, if not. 
These eflects may be f>raduced several times in succession, 
merely by pushing the piston with the hand. This vapour is 
so thin and diaphanous, that it is not perceptible in a strong 
light. It requires a sort of twilight to see it well. 

But whence arises this vapour, and what is its nature } As- Whence arises 
snredly it is not furnished by the materials of the instrument 5 thb vapour? 
it can only proceed, therefore, from what ft contains, from'^the 
atmospheric air. Now, according to the present state of our 
kqpwlcdge, the air contains only nitrogen, oaigeii, and a very 
small portion* of carbonic acid ; all gasiforna substances, which 
are kept in this state by the great quantity of caloric that pe- 
netAles them, and are consequently heavier than it*. But in 
compressing the air contained in the tube, what is the substance 
that must first give way ? Is it not that which is lightest, the Iiit the matter 
caloric, that general solvent, that principle of fluidity and vola- 
tilization, which gives wings even to metals to raise »themselvcs 
in the air ? " Is then the vapour in question caloric, rendered 
visible by the approximation of its particles, which are com- 
pressed by the surrounding air, as alR becomes visible in passing 
tliroiigh liquids ? This idea, which 1 am far from presenting 

* The air likewise, in its ordinary state, contains twelve grains of ]( Q^t aqua- 
water ill a cubic foot. This rmall quantity of water, reduced to"' the out vapour, 
proportion of the quantity bf air contained in the apparatus, contri- ^ 

buteauothiug to effect : for the heat produced by the fiiction couklat 
most reduce itro vapour, and in this state it would not kindle the spunk. 

If the vapour seen in the tube were water in a state of expansion, when 
it fell on the' surface of the piston it would condense there, and appear 
Sn the sute of a liquid. 3ut the surface of the piston always remains 
dry, though on moving it the vapour appears and disappears several 
Hmcit 

VoL.x(xill, No. 153 .— Novembbr, 1812. Q . asa 
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as a thing proved^ acquires cDQre iirapi the fo)i<|isrU)g . 

expcrimciiU* , / 

Trial* with I flubsiituled hidrogen for comoion air, and the vagoar . 
other gattbcs. g|,o^vcd itself as before j but the spunk did not take fire. "VVith^ 
carbonic acid gas, and with nitrogen the effects were the same*, 
I’hc latter, which contained a JifUe nitrous gas, gave a some- 
what denser vapour. Oxigen, lightly compressed, yielded a 
vapour more rare and transient than that from common air. It 
had scarcely fallen on the piston, when it rebounded and dis-j^ 
appiMrcd. When I compressed oxigen with a proper force for 
producing in(lan)matton, the spunk, whicircommonly takes fire. 
«)tily at the anterior j)art, was almost entirely burned : yet for 
this experiment I used a copper instrument, the piston of 
which lost air no much, that it would no longer kindle spunk 
[vviih common air]. 

The vapour I’crhnps it will be said, that the vapour capje from the greasy 
taniioc ari.se m.itrer on tlie piston, whicli adheres to the sides of the tube ; 
JrcTsc employ- it Is expanded by the heat produced by the friction, 
ed. To this I ansveer, in this case, 1st. The vapour should not sltow 

itself before the greasy matter is deposited on the sides of the 
tube ; yet it appears at the first stroke of the piston, before the 
tube becomes greasy. 2dly,^lt should show itself' below ^the 
pi.ston, in the part wdiich the piston has left ; but, on the con- 
iv^\ it always shows Itself above. 3d]y, There Is no vapour, 
(he piston loses much air, if the friction be, ever sp rapid. 

4 1 lily, The vapour should be more apparent, ^Jben the piston 
excitsi^ friction throughout the whole length of the tube, 
than when it is confined to a small part of its Ripper extrenalijt' ; 
yet the reverse frequently /lappens. .‘Sthly, When the air is 
entirely decomposed no more vapour appears, butjt shows 
h»elf again, if ever so little fresh air be introduced. 

It ctmtifins no itVas essential to ascertain whether the vapour did not 
acid. contain an acid principle, I fastened to the surface of the piston, 

with a little green w'ax, a piece of muslin dipped in infusion of 
litmn.s, and afterward <dried. After twenty stvqkes of the pis- 
ton tlic colour was not changed. [ put on a second piece of 
muslin larger than the first, and the edges of which were Ioo 5 <|. 

* Mr. Pa Luc ascribes the igaitioa to. the conditnsationof the matter ^ 
of heat. 3ce JoarnaJ, vol. XXI, p. 234.— C. ^ 

This 
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This alt roiilVid/'WIttiout the colour of the reit being 

altered: Lastly^ a third piecdt which wet, ex{(erlenced no 

cbahg^f cbloor. 

fVom thesis experiments it follows, that no acid princi]de is General inia* 
developed : that nil aeriform substances, as well as common air, 
prodoce a light vapour : that no other g s, except oxigen and 
common air, kindles tho spunk : that oxigen prepuces a iuikIi 
more powerful combustion than common air, conseqik^ntly 
oxigen acts an important part in the inflammation : that ns it can 
exert its .action only wlien set free by the decomposition of the 
common air, of wliich It constitutes a foimlf part, it follows, 
that the air contained in ilio tube is decomposed by the simple 
force of compression : that the vapour produced is not owing 
to the oxIgtMi, since it shows itself ecjually in gasses that contain 
no oxigen : that this vapour is the edeft of some agent com- 
mon to all gasses: andflli.it wc may presume it is caloric itself, 
remdered visible by the siKjdeti approximation of its pails in a 
smill space, where it rises to a temperature that Is increased in 
the oxigert so as-* to kindle the spunk*. • 

I am equally induced to believe, since the air, and it is the me- 

samo with all gasses, is d<.K:ompofce(i If* rapid compression, that tvors indepeu* 
the luminous meteors fiequcntly perceived in hurricanes are *^?^*^' *** *^ '^*^'”’’ 
not always the effects of eleclrUity. I have observed several, 
times, on these occasion^, that Saussure’s atmospheric cleclrof 
meter affords no sigiis of any. 1 will mention a particular in* 
stance, as it occasioned me no less surprise than dam«ag;. 

In the beginning of the year 1803, being at my coifntry 
seat, toward evening a violent wind arose, which continntd in- 
creasing for two hours to such a d«^ree, as to blow down 
about sixty crees of prodigious size and height in an ornamental . 
plantation. It threw them one upon aootlicr inarow,^nd, 
some of them were broken off. Those that were torn up by 
the roots brought up the car^h with iJicin to the distance of ' 

• It somctimeii happens, that the spwnlc is turned black without Vaprtiir of a 

kindling. In this case, at well as when it is kindled, if we draw back dirftrent kind, 
the piston in the tu^a dense vapour, that may be smelt, issues onr, 
which is not of^the same nature as the former. That shows iiielf be- 
fore the inAamnutioo : this aUvays succeeds it. That is the principle of 

the inflfemmation : this a product furnished by the comtmsiion uf 

the spiriik, of which it has the smell. 

Q 2 
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fifteen feet. The clouds flew with extreme rapidity^ «dri^lce 
1 saw flashes of light from them. I raised my etectroineto, 
armed with its conductor two feet long, butthe b^ls still con- 
tinued in contact. * 

If these researches aflbrd nothing more than conjecturcj they 
will have at least the advantage of serving as a guide to more 
enlightened observers^ whose labours may extend our know- 
ledge of a very obscure subject, to elucidate which is difficult. 


Magnetite. 


Analyses of Minerals. By Martin Hbnry. KlafrotHi 

Pb. D. arc. 


M 


{Concluded from voL XXXIl,p. 384.) 

AGNESITE from Styria*. 

Magnesia 48 

Carbonic acid. AQ 

Water 3 


Magnesian Gurohan (so named by Karsten from the place where found), 
limestone. ' . . .. . 

Carbonated lime 70 5 

magnesia. 29*5 


WavelKtcfrom Wavellite from Barnstable, in Dcvoiibhlrc. 
Barastable, *i • « 

Alumine TVS 

Oxide of iron Q’5 

Water * 28 


and South 
America, 


Wavellite brought from Hualgayoc in South America, by 
Humboldt. « 

Alumine 68 

Siiex 4-5 

Oxided iron 1 

Water m 26*5 


^ For a paper on thi< itone by MtNrs, Haberle and Bttehoki,.sie 
Journal, vol, XXXT, p. 2C9. ^ 
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a-5 
2-5 
21 

98 

A green mineral, having the appearance of a sandstone, from Oreen iana« 


Spessart. 

SUex 85*25 

Alumine 1 

Oxide of iron 7 

Water 5 


98*25 

Hepatite* 

85*25< 

a 

5 
1 

0*50 
2*25 

100 

» 

Grapestone# 

.. 36 
... 39*5 
... !3'5 
. . 1 
. . 6*5 


Botryolitef. 

Silex 

Lime # 

Boracic acid 

Oxide of iron 

Water. 


Hepatite from Andragim. 

Sulphated barytes. 

■ ' *'■ ! ■■■■ lime 

Oxidolated iron 

Alumine 

Charcoal 

Loss, including water and sulphur. . . 


Si&oe^ j^r from Ihe Isle of France. 

Silex. Uk... 

Alumine 

Oxide of iron 

Water 


• 96*5 

* la the I. de Phis. 25* 8. This being evidentty wrong, the fi- 
gures probably had fallen out and been replaced erroneobtly by the 
pressmen ; and, as the low is noticed, the whole sum ihonld of course 
be 100. From the appearance of the figures too, there being a vacaney 
IbrOBC, lhaee little hesitation in correcting it as aboee.-^. 

t 8ae JonnL vol. ZXVI, p. 273, for a description of it.«*C 


Zircon 



Jargon. 


Red garnet 
from Green* 

land. 


■KinneUtcin. 


Opake black 
tourmalin of 
Haiiy. 


Opake black 
tourmalin of 
Jiauy. 


ASraLYSES OF MlNEBiLi* 

Zircon from the Circars^ in the East Indies^ Sp. grgv- d'j. 


Zirconiaii earth 64*5 

Silex r 32*5 

Oxide of* iron 

9S5 

Red garnet from Greenland. 

Silex 43 

Alumlne 15*50 . 

Magnesia B‘50 

Lime 175 

Oxide of iron 29*50 

manganese O 50 

Kannelstein^. 9^ 75 

Silex 38‘80 

Lime 31*25 

AUimine 

Oxide of iron 6*50 

Losf 2*25 

^ 100 

Common schoerl from Eibenstock. 

Silex 36*75 

Alumine 34*50 

Magnesia 0*25 

Oxidulated iron 21 

Potash 6 


Oxide of mangancie, a trace 

98*5 

• Common schoerl from Spessart. 


Sdex 36*50, 

Alumine 31 

Magnesia ? 1'25 

Oxidulated iron 23*50 

Potash 5*50 

Oxide of manganese^ a trace 


9775 

* This appears very diiferent from the kannelitein analysed by Lanu 
padius* See Journ.vol. Pt2flt«*C. 

Common 



AMALTm or IIINEEALS. 


'ComtiMMi hombleiide from Nora. 

Silex .4 

Alurnine 

Lime 

Magnesia. 

Oxidulated iron 

Manganese 

Water 

Potash, a trace 


4i 

12 

11 

2'25 


30 

025 

075 




LameHA^aiA- 
pbibole of 
tlaviy* 


t)8 25 


Basaltic horneblendc from the coantry of Fulda, found 


volcanic basaltic substances. 

Silex 47 

Alurnine 2G 

Lime B 

Magnesia 2 

OxidulatecTiron. 15 

Water. . • • 0*5 


Supercom* 
pounded cm* 
taliscd ampnt* 
bole uf 


9b*5 

Common black augite from R^or^ebirge, in Franconia. 


Silex 52 

Lime 14 

Manganese 12'7^ 

Alurnine 5*75 

Oxide of iron 1/7^ 

— manganese 0'25 

Water 0*25 

Potash, a trace * 


Black aiigita 
irom FnuiCki»^ 


i 

IS 


9775 


Common green augite. 

Silex 55 

Magnesia 13*75 

Lime 12*50 

Alurnine 5*50 

Oxide of iron 1 i 

■ — manganese, a trace 
Water.*..,. i 


Vircteke 6f ' 
DcUmethcrie* * 



analysis op MlNSRA&f. 




, BUck tugice ^ 
from Fraaca^. 
Pyroxinc of 
miiy. 


BJack crjstallized aagite from Frascati^. 


Silex 48 

Lime ’ . , . 24 

Magnessia 875 

Alumine 5 

Oxide of iron 12 

- - manganese I 

Potash^ a tract 


Black garnet. 


Melanitcf- 


Silex 

Lime ^ , 

Alumine 

Black oxide of iron. . 
Oxide of manganese 


9875 


35 50 
32 50 
9 

24 25 
0*10 


101 65 


Oadolinite. Gndoliuite from Bornholm. 


Yttria 60 

Silex 22 

Oxidulated iron 16'5 

Water. 0*5 


Oxide of manganese^ a trace 


fetutleii. 


Elsolite}:. 

Silex 

Alumine. • • . . 

Lime 

Oxide of iron. 

Potash 

Water 


99 


46*50 
30 25 

075 

1 

18 

2 


98*5 

• Sec )ouni.Tol. XXVIly p. Idi. f lb. p. 151. 

t 8 m adctciiption of it| Joniii. T0IBSXVI9 p, 384. 


Apati^ 



AWALYStS^aV Ml1llJtAl.t< 


ll*fS 


Apatite io mass from Uto. 

Pbosphated lime 9^ 

Carbonated lime. 6 

Silex I 

Oxide of manganes'^, a (race ^ 

Loss in roasting 0*5 


9t)-5 







Brandscbiefcr, or bituminous schist, from Woli^da. 200 grs. Bitumiooiti 
yielded •'*^*^* • 


c. inch. gra. 


Sulphurett- <1 hidrogeo gas. ... 80 = 28 8 

Kmpyreumatic oil 30 

An oil a.*i thick ns pitch 5 

Amnioniacal water 4 

Charcoal 20 

Silex 87*5 * 

Alumine 0*5 

Lime 10*9 

Magnesia 1 

Oxide of iron ? 3 




196*3 

Water from the Dead Sea. Sp. gray. 1*245*. 

Muriated magnesia 24*2 

— lime JO’tJ 

——soda 7*8 

Water 574 


Water of the 
Dead Sea. 


100 

Ciystallized vitriol of zinc, from Rammelsbei^g. Sulphate of 


Oxide of zinc. 27*5 

- - ■■■ — manganese as 

Snlphoricacid. 22 

Water 80 




100 



Roth* 




ANALYSES 07 EimEBALS. 

Bed film Of e. 

llotbg^igcrz. 



Silver 

.. 60 


Antimony 

19 


% Sulphur 

17 


Oxigcri • • • . 

• * 

4 



100 

Oreofle^ 

Fibrous arsenialcd phosphated lead/ from Rosier, near 


gibaud, in Auvergne. 



' Oxide of lead . 

7(1 

* 

Phosphoric acid 

. 13 


• Arsenical acid 

7 


Muriatic acid 

. 175 


Water 1 

. 0-50 


Loss 

. 175 



100 

Or«sof ciU- 

Iserine. 


nitini. 

Oxidulatcd iron 

7^ 


Oxide of titanium. 

28 



100 


Granular tltnnited iron. 



Oxidulatcd iron • . • . 

CD 


Oxide of titanium 

.. 14 

- 

manganese 

0-5 



100 

PStdilikc iron 

Ferruginous pecherz, or piciform iron, 

from Freyberg. 

Dre. 

Oxide of iron. 

.. 67 


Sulphuric acid^ 

8 


Water • • 

.. 26 

4 


101 

trcogt2Dce, 

Octaedral ciystallizcd volcanic eb^nglaoz. Sp. gr. 3'88> 


Oxidulated iron 

.. 66 


SUex. 

.. 29 50 


Aiumine 

.. 4 


Potash,*..*.. 

.. 0'25 


^ So io thi FreEcb.«»C 


9975 



Ajmi/ms OF MlMSttALI. 


Tin pyrites. 

Copper. 

Till. . . . 
Iron. . . , 
Sulpliur. 


Realgar. . 

Melallic arsenic. 
Sulphur 


100 


Orpiment. 

Metallic arsenic 62 

Sulphur 3S 

^ iqp 

Spliene from Salzburg. 

Oxide of titanium ^ 40 

Silex 36 

Lime l6 

Water 1 


4 

. 30 

•. 265 

• 12 
, 30-5 


99 

. Og 

. h 


Tinpyfitet« ' 


Realgar. 


Orpiment. 


Ore of tita* 
Ilium. 


1^9 

Meteoric stone that fell at Lyssa, in Bohemia, the 3d of *** 


September, 1808*. • 

Iron . 29 

Nickel 0-50 

Manganese 0*25 

Silex 43 

Magnesia 22 

Alumine. . . . 1 *25 

Lime O* 50 

Sulphur and loss 3*50 


100 


See Journal, Tok XX XI, p 2S4. 


Meterolito 



Ssiolcafkoi 


and Staunern. 


ANALYSES 01^ Ul^mAtS* 

Meterolii|r«h8t fell in Uie goTernment of 
15th pf jVfarchj 1807'^. 


Xron* ■ •• ^ * * $ • i • * » * ‘ ^7 

Kickel 0-40 

Silex • • • 38 

h/la^ncaia« X4 25 

Alumine • • . . ^ 

Lime '^*73 


Oxide of iron. . . f*. .... 25 ^ 

Sulphur^ manganese, and loss.... 3 


100 

Metereolitc that fell near Stannern, in Moravia, the 22d of 


May, 1808t. 

Silex 48*25 

Alumine 14*50 

Limeti 9‘30 

Magnesia 2 

Iron 23 

Loss, including sulphur and 
manganese . 275 


100 


• ker Jeunial, vol. XXV, p- 58. . %#• 

t See Joum.Tol. XXXI, p. 989 ; and for analvm of this atone bj Mr. 
Mceer and Ms, Vauquelin, XXV, p. 56 ana 5S. 

Crysiallognfhk 
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Crystallographic Models, exhihitwg Ike form5ji0^' Cry^taU, 
their Production, Geometrical Strut ture, Transitions of Thrms, 
end mechanical Dissections. Intended to illustrate the Saence 
of Crystallography, after the Method of Haiiy. ylccomfa^ 
nied with a Treatise elucidating the Elements of that Branch q/ 

Knowledge. By Pbb0»1^Ck Accum, M. R. f. A. Operative 
Chemist and Lecturer on practical t hemistry, and on Mine-* 
ralogy and Pharnatcy. 

**lnfuture the name of God, nvill bo aa distinctly written on orystsil^ 
as it has liitiicrto been in the Ucuveiis." Pliilosoph. Juutaal, vol. 
i\, p. 87. 

7o Air. Nicholson. 

SIR, 

T he general attention which of late years has been paid to Cu 
the science of minerals cannot have escaped the notice 

science. 

of tlie most superficial observers. No department of natural 
history has been cultivated with more ardour and success than 
mineralogy, and in none <4we the cultiv.itors pf science been 
more numerous, both at h^e and on the Continent. It em- 
braces i wide circle of votaries ^ipnong the curious and wealthy 
classes of the community, and it is intimately connected w'ilh 
that laudable passion for exploring the productions of natuie 
which characterises the age in which we live. 

Ind^d, under whatever points of view we examine tlie shell Symmetrical 
of our globe, we are struck with the variety of its productions. 

When we cast our eye over the substances which compose the 
collections of mineralogists, or the cabinets of the curious, we 
behold a vast number of bodies, which are regularly Kha|>cd, and 
exhibit the forms of geometrical solids. The substances arc 
called crystals. 

When wc examine the constitution of crystalline solids by facts 

the methods of chemistry, we become coininced, that tlie same . 

• , y. cryktaN. Vaiic- 

identical substance, or material, does assume different figures, tiesantheiame 

which frequently bear ho such resemblance to each other, 
would seem to indicate their relation. And chemistry, or the 
chemical art, is alsocapable of causing bodies tn assume symme- 
trical forms : and the figures of these are likewise liable to be ^ „ 

altered by circumstances, which affect the crystallizing process. 
Sugarcandy/for example, usnally crystallises in oblique four* 

sided 



9kUKTlFlC KBWF. 


' tided ^isnMvfc^ ^wedge shaped summits; but it is islso met 
' ' w1b^.^ix-med p risms variously modihed. Alhni cryst^iises 
in it likewise assumes the shape of a citbc. It 

It fuiyad oevertheiess> that a certain number of fi^ires are 
j^cilliar ra each particular crystallisable material t and die cry* 
''^litals of that substance assume soma^one of those foima^ or their 
* ^ modihcdtlonSf and no other. 

TbreTemdq-' This however is not all. When j;^Uate into the 
mf: p«^t» are structure of tlicse solids^ we beoW^^nVi^dj tliat 

eymmetry a^-'thcirinochanical dements o!^ symmeflicnily placed according 
ccrtil^ Jatvsi which have their measure and 'their value. 
Their mgirfegation is absolutely geometrical, and appears as if it 
had been effected by instruments guided by skill and intelli- 

gCITCCW 

— tletfuciblc To exhibit these laws of crystalline architecture, is the pro- 
niatlMjiiuti- vince of crystallography. This science has in our time been so 
•V successfully cultivated, that it gives a digoitied aspect to the 

%* philosophy of minerals, ns grounded upon the results of the most 

elaborate and skilflil analysis. By t'lese we are enabled to 
calculate with the fewest possible data, simple in the extreme, 
and niathemalically certain, the vast variety of foffns of 
crystals, with a like degree of accuracy as astronomers attain in 
calculating the motion of the heavens. 

Great aclvan- lh‘t as the knowledge of crystallography in its improved 

tagesofniodeU algebraic calculation^ and 

for exnla ning • r i i- j - i , i ^ 

thik doctrine, cannot therefore be studied wuth succcfs by such as are unac- 

qu.iintcd with the mathematics ; it has been proposed to illutH 
traie its elements by the help of geometrical models, which, 
in other departments of knowledge, aie so singularly useful 
in rciideiing mathematical demonstrations obvious to the sen- 
sejft Undoubtedly the human mind is capable of receiving 
inforiiuuion from the mathematics with much greater facility 
iur demonstrations adbrded by tangible solids, than by mere 
icasouing from designs drawn upon a plahe surface. It requires 
e>e laiuiliarised with (he rules of lineur perspective to com* 
preiier.d the diversified and oBen complicated forms of angular 
polyhedtous repiesented by projections by sttBigbt lines only, 
w liich niu;>t naturally cross each other in (Qdny directions in 
the ropresontation of ciy’stallin^bodiet. • - 
Advantemint The general advangecnent of^^eoce and drta bte greatly 
, ^ ** dependant 


Great ad van- 


Advantemint 
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dependant on the facility with which their practical mean? can of science from 
be obtained. Less than thirty years ago tliere were not three i'h« 

places at which the ready prepared malerisN of philosophical usciui means 
chemistry could be purchased in th*s great metropolis, 'riiore 
was but one maker of turning lathes; philosophical instru- 
ment makers were very few ; and there wtie no steam engine 
makers, agricultural implement manuraelories, &c. in 
London, wuh which we imw so plentifully ah()U*)d. I woulil 
submit to your consideration. Sir. that he who establishes a 
place of fabrication or deposit of an article of use to the 
sciences, which could not befoie be purchased, is a bmcf.icior 
to the j.uhlicj and under this point of view, J oMer you 
till* ^)le^elU. iK»iiee, as a piece of scieniilic new's, though it 
is likcwi-'e of a piivjte commcrcuil nature. 1 liave. with coiisi- 
d rahle expense and attention, prepared a set of mode!-» of 
iiysiaU, paiil) solid aiul partly dissected; and have made ar- 
rangements, w'hich enable me to Mipply the public. I'lie dis- Di-sicftd mo- 
seeted crystals arc so const luclcd, that they can readily be taken ' 

to pieces and built up agaii^in vaiious ways, to give the un- 
tutored eye n distinct cor.repla^ of the laws of tlial geometry, 
which are followed by the integr.ant parlich s when they eom- 
bine, and the orderly airangemem ot W'hich produces symiue • 
trical crystals. And this in fact constitutes the basis of the 
science. 

A single glance at the dissected models will enable the slu- 
dent to c(5mpiehcnd why crystals are alw^ays rectilineal ’nodiei, 
bounded by planes ; and whence that immense v jiety ol ac- 
tually existing crystalline forms is derived, with whicli the mi- 
neral kingdom iias hitherto astonlshc^ the world. 

J have likewise composed a treatise, whicli will form a woik Tnati^c rrirr- 
(listinct in itself; but nevertheless so composed, that it rn.iy 
serve as an index of rcfeu nce to its models through the work*^. 

And as the series of solids to beliuished on the present occa- r„jb<rripi:<)fi 
si (ill will be limited, such tndiv ifluals, who arc desirou>» of re 
ceiving sets of them, v.il] have the goodness to favour the 
aullior with their orders, eitlier in a direct way, or ihiongii 
the medium of ilieir bockseliers, 

•This Work, which is in tl’.c press, will shortly be publish. d by Mr/.rs. 

Ix)rif:man, Hurst, Rces.Ormc, and Brown, Paternoster row. Tlie copper 
plates for the work are engraved hr l.o’.\ry ; au ! tlic lir.ea’ j ro/-.ioin 
by bcr» \ man and Bran hume. 
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Queries in na- 
tural history. 


N011CE5 AKD COBBESPOHDBl^Ef 


This cpndUion is esseittiaU because the autHor presoftoeB he 
coold othdrwse employ his time and laboars with rooie ad*^ 
vantage to hlm8elf> and'^e public. Farther Information 
may be had at'.the laboratory, where sevetil thousand' models, 
both solid and dissected, are ready for inspedHon, 


OU Compton Street, Soko, 
October 25th, ,1812. 


1 am, Sir,^ 

Your obliged servant^ 

FRm>ERlCK ACCUM. 


Querif*. Ry Int^uhitor. 

7b Mr* Nicholson . 

SIR, 

T he following queries arc submitted to the scientific eye of 
the perusers of your Journal, and an answer solicited by 

INaUISlTOR. 

•% 

Qveries — I s there a speciCv# of lichen, or of any other crypto- 
gamin plant, in the form of a powder, of a light azure colour ? 

Or do the ova of any insect, or the insects themselves, exhibit 
this appearance ? 

Where is tlic description of such plant or insect to be found ? 


JrJr J«r iraHt iwwi, the ocamnts of KirchoJTs ditenay of a jnoecufor 
I'om'tT^hig htorrh into sugitr ; mith the eseifeetmenie ond inductions if other 
chenihtfi, are deferred to oiir next* 

Dr, Pearson's replif to Dr* Mareet came too Me for the present i,wnth. 

The cft/nmnnieaiian and drawing from Mrs. Ibbetssm cmne dal if tu 
hand, and aritl ht fnblisheti in onr next namberf 


JIRRATA IN THE LAST SCMBER* 
l», L. 

146 IS For •• recirified:' read rectified. 

27 ** fl^ij to fijW* fljtj 10851?. 
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ARTICLE I 

’*V • 

On the Growth or Incrta$coJ . hj Mrs, Agncs Tbist- 


7>i . Nu'koUon, 


sm, 

I HAVE before proved^ that there is a vital principle in all 
plants^ from which all flowers proceed j ^ont which the 
seed is formed, and from which the interior bod is protruded. 

1 have also shown, that in all plants which rise yearly from the 

earth, whether annual or perennialf the buds shoot from the 

root i but in all trees and shrubs, from the nearest line of lifo^ 

which is that vital part adjoining the pith. The next matter ^ 

of importance to the devc^jkipment of the natom of trees 

to know and anderstanj||» as possible, how they 

crease in size. That tbe:1Nmod is enlarged by an additional cy- ' ^ ‘ 

lioder each year, we are weB apprised ; and that a new Ihoet 

is formiilj^ji^jh spring and autumn, we also know : but h<^ our ' 

knowled^ ends. No ODO'has ever attempted to inquire hi 

what manner that stripe It added, or what preparations nature 

makes for the porpo^t.aattsfied with the fhey 

farther, thong^, wMboAl knowing'll, tim ^ 

VuL. ie4t~Pacni»Ui 
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unintelligible lo us. Nor arc we infornieJ iiow nature, in se 
basfy a manner, can protruclt* such a Icnglli of shoot as is often 
seen, in llie autumn particularly. And yet all this is of the ut- 
most imponancc to be known j it is tl;at leading ray, which 
should enligluon all theu--i, and givc a moie ]H*rfoct perception 
of the formation of that extiaouiinary ))ri''lr.('tion culled a tree, 
which perhaps :nay be truly Nuid to collect within itself more 
v;ondi*rs than any oduTmar.ei wluilsocver, and which nothing 
tmt the custom of viewing daily could enable us lo see williout 
consianily inci casing amonislimciit j a being endued wiili life, 
and yet governed by mc-chauical powers j capable of selecting 
from the juices ol' ilit L'artli the cjuautiiy of sap necessary lo 
its iucicase, and } el drawing only that, and adapting its increnFC 
lo the quantity drawn j elaborating its own juices, and by this 
nienus rondel ing them more suitable lo ihe teudei cxi-ilence of 
the new liud, fit to in\ the flowt‘r, aiul pr'^paic il for the 
The mechAni- p' lh eta.g ilu! stvd ; cnablu'g it. b\ mecliunicnl ineans, t«) sup- 

powers ol |„.n Ms ie.n i, iliaf n<» lam on i\t nJa^ dn-p Item ihetn (’ii these 
ttrec. , , , , , ' , 

boinA , vs I'w li, jl nv)t pn»\ Kied a;/.^ ^ uMiae, would soon 

puuel; M, lu\U‘5pint<f lij fol'.iljr'' ; l)rt by their \aried mt'- 

(k)ij, aod hi' i iiauical aeh4.in n.ani‘ 7 /\c.s n> tl.ioA olVl«/.i ihi* 

taUCO th’i' vs .Moi thus galln led * sMioMl).' (Ik* lo i\ js oj tiiu In 

8Ui li a tliioclu/u. that e:u !i luay pait»'h(« ,>i ib it bgiit :il)8u*utoly 

TKes‘‘c'' MV tv) ilic volfa’c and he *.ltii of ilie ^v^i ';o, and though 

prvuhu Mig a deep sba-U* fsn* the .sulaec :nal '.ehe'b'nent ( f man, 

yet cacli leat cnpalde s>l' placing itself Ms to ps.eive la)'. td 

that \iviiving matter, lignt, which we, cveiy day learn is mor« 

neees-.a.s , not only to the animal creatkn, but also lo lliescgc- 

lahie \v Ol ill. ^ 

loi a ‘'.■)U''idioraMe peri«id my tbric ha", beoa doJIcateJ to th* 
sftidv IV, o now in trees, watclii:,^ dji’y p:ooeis, 
iiKMki:! , ’* vMib ihioMUs, ai'.d dacii disst^’li 'L, if ni vauous states 
ol au j.M IT itsnn. J’y ibo^e means T have, 1 ihtte! iu\.>elf, 
gamee* a ndei.iMy pe'ioLt know!: dge the whole proceedings, 

♦ ’J he . ’iv'i* -ib^'rcd ^ r.atiee fo eu.iljif tlsi? leaves tjrecs lo 
tbrnv efi t!u rain water whicli not rects.*>4:v o? tb^ni, found 

in ihe jTii'MC.rr^ : they hjse ir.omenl* nc slab uj;, v’hieh lems tube 
CAii’^ed l)v •'X>n;e 'luuden tlicvl cl ihe ikpir,xl wire. i have repeatedly 
plice** a pip. r wiaJroill to aicerum whethv: it w*i the cUect of wjod, 
)tmd ptua.l it tc-a to* 

/ ^ a;; I 
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dill) no patt of botanical physiology is more worthy^ a minute 
inquiiy. Ir is an easy matter to a beantifut theory to Kecstisr/ 

eaptii ate tike unagtuafton, thoygfa nrittijnqt elucidating t 
/ act • but to ojtderstand every pa t if the jfonnatioii of a plniUj^ * 
interior as well ay eMeuor, (o diNtect and Wateb ^t» various ^ 
state*! and changes , U) ^'xatritfe ritoioughly how it palstitv Into 
each, and what has hci n the geucral eflrot produced in the ve* ** v 
getiibieby sut h alfcianons ; to collect b) dissection aodby enU 
turc Its habits au(f]^H»sery — these are tlif icquisitc^, atid all 
this inustbe |^aiQ<;yd by eutmiouion and study, beioic we can 
It last Ibroi a tlKM>ry ibnmled on truth, and Jearn to fcnovf 
uhat a plant rcaPv is. Ibis is niy aim, and upon this t have 
already emphned tourteen years of tike mo^tl unr^mitted itpidi'** 
cation t the mamior Of a tree*K mcrease in 

c\ci\ u ly , how the vpnug and autumn shoots an* pTotiuded) 
whi 14 ihc difl*Mencc ol yanoiw tree** lu this lespttt, and aho 
tli«*cu :;cs ptoduced in the mw slio t, uheti compared v ih 
the older pai ts of the lice, hoi ilir ytaily stripe Sn tho wood 
IS contuved, with many oth'k ' ttic! ' iis, as tlu*ycsn0> u^cur to 

nifv ^ - 

It *1 tret Ik \!*nined aboir h(?*S» ; » i,* g of ^ugivt, it will Theii:*raws 
bo perivntd, Mut i soit of sue .v is lormmgat ilio enJ of the which mdics 
la*-! }Car*fi5ihoot 1 ath ddleu ul tiei* hasilsowi pcculHrsciow, dioois. 
appertaining to <Iil v hclc g* nus Ihiis, \n the pop! \\ it ii long 
and scattered , iii ilic oik '*no.\ andc1o*«e. It istoutid b' many 
ilcvp rims, which are partly ihc oiuwoid marks iitdicaMnvj; iba 
bud, butpejiectly divided all across the plant,, or * f'lan the 
other, wuhin ss wtU as w ithgn* When you take otf i k b irk 
and rmd from thesnew, }ou Uud She interior wou.1 swelled 
\v ah the buds ot the year, wiiicu arc to develop the : rxj; 
spring, an i w 11 ilitu arranged ind pi ir*ed Jo the bark < f <ho 
crew If 18 IK 'v tint you see, «i the tti j«i poinud menfter, all 
1 ha\clK*^forc shown respecting the b , viz that the wood 
vessels open and disperse to lv*t them out , t(i it tlie b . is possess 
all no 01 her covering ttian i lew co^t* r* 

andlmlw till they j« ach Ihrir rradlcs ri th« birk ; sod 
that it dnlv thickened form of tliu» bark ^u each screw, wbirb 
allows of tile concealment of the bud<, whem ’bey rconm till 
tlicy have woven tbcitbcales or V’utef cov^eg^. I have s;»d^ 
that Ibe screw is a oollcctioo of tings or ^ there is 

* 4ySii$ 
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a part attached tocacib«c8{>ab}e of tncreasoi atod 
out Jike a tel^cope i iWi ihcreaae is genil^lly the ul!Wl|totwiW 
allowed to new sbMs in every sort of pfetit iRstil'Iwft ^ 
bud, and of course varies according to the tree/ ^ .When* Iw 
The ihootiog screw is fornied« and the buds arranged in ^ch, th^^ m slufM 
>f the icrcw. ^iqi to posh ; and here again great variety is dispovercd- 4 to 
. sbmeVoas a quarter of a screw diodes, and then runs up t0^ 
of the shoot, forming a long distance between the 
, buds in each pew division, ind thus contjbu^ to develop till 
all the different links are expaud^i In the horserchesnut it 
will separate into various pieces $ Sts' leaves aikd hods growing 
from each extremity, equally developing it both ways 5 but it 
may always be known which Unk> 'ot which part of the rrrvw 
is drawing out, by the youngest leaves being in ihai place. In 
the ash, nearly half the screw first shoots up to the termination 
of the wew branch, and then continues to unfold that piece of 
the screw, till it is all expanded ; it then completes the forma- 
tion of its winter iud, and when that is once proimdtd in a 
plant, it neves shoots a piece bejewt^f 'uihat season* This Is the 
Thenewfhoot case, 1 believe. In every forest tree : in all trees the' new shoot 
differing trom jjifers from the rest, nol^ouly in the manner of placing its 
** ^ ^ * leaves, but in the appropriate distance of the buds. In tbt 
oak the leaves are nltei nate,«aiid there is not half an ineb dis- 
' tance between them : bat in a new shoot two leaves con>6 pot 


almost opposite,, or within a quarter of ah inch, and then pass 
- " on a full inefi before they recommence their formet {^[ogress. 
The firht shoot of the elm is very different •, the teav^ are all 
twice the size of any other in the tree, add the fttstancd'pf tttO.' 
leave*; is in proportion, 'Also the screw almost atway# d^c- 


Jops below, at the part where the new shoot b^ms, and very 
'rarely ^t the eatmnilty of the branch: besides, halurts csta- 
Iblisliojt a^Curipus difference between shooting from an embqro^ 
when a trcelia first formed, wHfputklpg its half-yei^y Uaiicb m 
- atnumn. In the first, while yet tn 

} V- iliany buds, and while it is deTclqpii^Ua8ennnt|^j||^^ 

are added to ibc number: from this preparil^H|HMcti 
■i^dwiywirewit ^ abppts at once, without waiting to arrange tbeinl^^iPl^s, be- ^ 
'' Ihw then may be said to shoot, .like^n 

t the ipdr^''wbicb^^ 

!' mutt bo ptxliilta -laiMf u> 





,, , ' 'V 

T’l ■totaw 

^f^i»cee<|fqi|to’Ui^.<^tapj^t,'tmtfj^^_j^ mjlji 
cHijpjgiitj or^iilierti|^''^*'si^^ 

'■ ^ w^f(|{po^>!T|Sh K>'tbe region fhait Dtakwmc 
j i-Jf ?* *’1^ '* i^KhPtt^Jpi^ed ^ placing* fl , 

^ udOj^ilirBl poa^B/«bicl^^f»«^Maibly the c^yltt^' 
wp » - blood j.varjjii^j^' 

«ro^|^«ijr p8rti«il8r.^i|:'«>V!ij»''|py ttlcfa o^^\1|^pd; 

*0 0*^1# b«5Refi« ^ the will adopt to rigiitlim^^ 

of to ti^ a 'jpbde, trf praotin ,: the ’i^ip4 ,. 

to (oiii^jly the4nid»e,|H)i ■' • 

baiW ell^ry a|t fal*dW. J^e oo^ pti^ we^of j^ucF^ Kecaniy. te 
ptantt^»cop«an( i«^£Bjg,^^^ 2^ pppoo whotd** “wcb 

wIlloDt gt»)d^ th oot attwupt it— ^ 

bttt, to r0iM^o ^7 8Q^ect.,^t it i>bt ooly the shoots frotn * 

embryo thi;|,conM ap without a icrew ; it^ is ^e etae alio with 
, liaaty prodnctione ere., t^doim swn 
to for^ hn^ ttmogh m)nt^ trees and shrubs hite V^^'tobject 
to them," Whatever part ot ihe-^ may .bwe from 

which ibete bribes slioot, a quinUty of formed ' ‘f.. 

at that place ■, and H is, perhaps this very tanse^lliat ouiltm t\im 
ran up to hastily. *Ihe btids being ready, ,they soiin appear 'at 
the extremity of jihe twig, o^ bf c^', ^ they have ebipeoded 
ell were assmWed— it is ^tbe aame also when'aatoot ia^mner of 
hewn §k procuring treea, or when a^Iavd 'i|: fresh cut ; the •l>o«fin*i bt 
Jsn)|^N|^e^wsi«ptafbr s«c^ a non^^^^^' to fora, ^ 

*® afi(ai^|bs(lf»;jo that exact 
*id are soffit aech rising alter- 
,)mtQl7 Allbci And 6f the tWi^P fldd developing boib bods end 

leif«|S«. I have sliced sey^po^ds add .'n^Mds ii^ ihis siltfa. 

tiph, jnit^as they were ^^ fd »boot; 'ffiid(hehpdtiws^to 
^w^M each other, that been a^u'i^y' imphsaible 
Tbw l^nerj: hc^jl^ of shooting 
" ^ P**.#!*?*®*'®® » eiwayt.tjfliites 

" 'iw^asb^i. : ‘ 'V. - 

of. ihe strl^fh'ibe* 
addition^ tn'''''e 
e, attended wttb -paore coifpliis 
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kuov not thing more dlfltetilt to4tac6<^rj, or tibttt tort '' 
me so mucbtroobje u) gain ; as it rt^qliireii; io perfect, « koow^ ^ 
ledge of ilte .forBfiatir.n of the tree, and 4ic 
of flso severnJ parts in eneb ididereot wood rr-bot |ie diM^lAg ^ 
and comparing tljte shoots of nuUnnn and sprit^, by fresh vege^ ' 
table cuttings, and watching in trees thcfir increase, hai^ last 
enabled' me to effect jtj aod.it wUl be much 
pen^ to follow me, now the matUf is known, than iiralita 
' iQdftb the discovery. Choose a tree of any kind tliat- yoti can 
cut to pieces, take off a k»rge branch near the stem at the bc^ ' 
• ginning ol August between the wood and bark a row of aU 
biirnnm will be found-— it is distinguished by being of a clearer 
and softer substance than any otiter in the tree : it is this albor* 
Yrwiy in- t>”tn which is depositcid oach.aeaton, half- a ctrclo a iime, 
cicase of sap. and A'hich the ncM ^mots hocomCa wopd. ’ You wiU then find 
Uic bark r.ttil rind are retired back at the south sidb of the tree, 
leaving a dnnjnwuvc apace between the alburnum and bark^ 
which is preparing for the season's increase, j It is this 
which causes iljem ir» be ao ija**ily sejiered, and mkkes l^^thc . 
proper sea!,<H'v fSr bmkiug. . Tsk# a vegetable cuttipg of tho 
btaiiebji and .(examine the. al^uinun\ in the solar' microscope ; 

, it wifi appear pierfecily cleat aiul free from all vcSj8cls> £^<1 to be 
inei '/ly wltat I before announced it» a jcNy of sap. Coniiuuc 
to ctit fresh S]>cciaiens» and display them daily U*fote good indg- 
uifier^, and they witt scon show stip-vesneh beginpipg to - 
run through tlfis stripe Uf albUriuun, and the bastard ves^ls '' 
shooting a}:»o aurqiki it, but In a contrary direction^ Id .i, fort-^ 
nighVs tima, jdiat iKtttKhic^b^a^ alburnum » now haputtse 
feet woody anil the jrfly ef snp will appeat to 
jljoybnd it, Tiiling that place .from ^whlob the barkt^^bjtf ' 

* ceiled for (he porpn^i Wpd forbilng a^new. circle^ of ^bui'^iKi^ / 
whkdi^^c nex^autiinn, iu its be convertei^mtoc»ia«- 

pltjte brood. , This ioust at andO>shovv how?,, tl^ewno^aiidr bails 
are protruded in J Jmd Vbat otbrtiai dispute/^ wbatbm 
the bark ii^kc 'w'Wx^Hlrcr j'he Wood it’ 

ihat ih^ are oy^^totol^ dilRrebt natbr^^Sad 

agree itt Jt k.ihc ‘ 


wait foe pf. ibo 



. V then^ thoi^of thCi^i^gwd atttttsofly aod draw- 

a tdescope. TbU j* the icanner in whSi^ the wood i- 
- } the'tnrk veswit are rather difletent, aj^ f abaft 

;, ^^aba«t.aw>tiie|^i^im^ Bnt this it not all which i* 

, jjhf conaeqaence to ^ »ufaject---t4ie.rati4t)g o^ bark-v«s«dfc 11 # iatWag 

4'itbtiitlEe wa)r<^the new roy4.f alb#raiin isliiaBaged in sarkraa ** 

.'.''waTaradifterent trees. ftak trees the bar^yewela *''*• 

heudejSj'rMftdingfreiB^. ^rt the alburnam is'(d t^if]r> 
end then. jHtthing out towardt the rind, and tiins increaaiiig^Hbd 
dtcle,* laftriest ireqip^t^ ttnaUer qesa retsels break .nivay, aind 
leave all the cireulat OM^ to rathe towards the lind, ‘ .'Sut 
wlikdiitevd^aytlie 7 Bet,.,|;iiatte *a apetdnmq , which elucidates 
each and makes it beyoud contradiction : atid It may ^ily, 
betetto« that,eoi»tafiiy tak^.tira'j^tlDg of it branch every' 
seaaohfrottthesBm6 4i|{to, iy'ihta«^^^ the manner of it, 
luust be eikt^ly (rated ; but^. it Sometimes happens, that the 
season is unfkvoan^^ and that ’the severity of tira weather so 
checks the sap that dhbold form the new iov 4>( |Ibl»num in 
March, tbaty i^sea not'sni^cnily to, deposit tolafg^a aemicir- 
cle; then rhecld'fetnatnsan that side,. ond.ctii^'lhiK appear- 
ance sometimes toulid in wood, whkdi presebta the yearly circle 
incomplete botUoctmnnot often, rspeci^yiplm/i^etu (ra^s, 

Nature performB her paJt too pertectly, '4i^(^-W«;ma](e hbr 
fail removing varioostrees atid ||brubs:^mtn''a.inQre favour- 
^ ibktclimaie to oar own-Mthen I h*vt seeo.k'pfodocc a ttrMgt 
efftH'irj I have many specimenSi in. ftuiftp wht^ 
.(^^'id^htthflen'wJtollyonon'eatdb/'eltiratk^^^ the bafhV 

circles, wtsll4i>^q^^|h^'«hown three 
ych^'^.h^ as void, 

'|ik'if|^ahi[dd'tu^’Wr6!i^..i matk«~^ toust he wholly' 

, : «w(ie to 1^ 'MisiAg ^^!;ihe, coldii«sS*or. 

drti&p clioratei'^lfjia^^tl^ct ,raanw{r’^',i^i(lh’'etcry 

lihnmli^i^wt4U.its'owiri^i^'Hi^ 'ihave 

.'Iji^e/idyarved. tfaatfhi trnnk' ei^a how. 

11^ thehran^'sbdtiiir^UBly.'ftra, seai^' 

■■.t^&ll ^ l^Wo>mie r(^.^ each - year, .clrhapi^akcn .r'i^vde' 
.<‘f&i|^|b;(iiad%\extHnMDg ei^‘’*|h^dpa;'j|'-' sivd iira;«sact 

time^ itii<‘sihdottng is 'coiltm^ 

|(e^va, ia.ao's«p^^,widef*tb«| 
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'rfie pith 
d jffi in the 
nitd.ile of <i 
tree*. 


The cITeci o 
i)t.'irk: 
on a ttc'c. 


the spring*, that the pith is seldorn in the tsiddle the truuk# 
except the tree* is very strong, and in a very aheltered sU^alion* 
But is another point worthy of attention. Jf e > 

denture made in a tree, the mark will go on hicteBsitig ai 
long as llie tree continues to grow, just as in a range of ctrcler^;, 
an angle iucroasrs froru the centre to the circumference. Thus, ' 
if I hu m n cross on the stem of a tree, twenty years hence 
that mark will show exactly w hat incieasc that stem has made in 
the midcile ; and, by the number of coats laid on it irt the wood 
part, hjw many years since it was first indented, BA )t cer- 
tainly itppeuni, on first cpnsideratibo, most wonderfol, that it 
filionld do so, considering the extreme change each fibre 
undergoes, and how often e\ery part must be moved to let the 
beds pass <»ui from the interior j but on examining a tree larked ,, 
tljM 'i ic ceases — when once an impression is made, every 
snc< CCS. nij; cyliruItT is -lO contrived, that it mast enlarge the 
TTMik b) the pic><rresi<'» f' ojion of the parts, the very thin 
layers that are e ti u.ir, and the forcible and perpetual 
ci'tiipression the whdu undergoes, it is the same with many 
iMtni /il maiks hfrmcxl by the missri buds or bulbs, the exiatence 
of which Ilnve befart» shown, yr any other accidental impre«!>ion 
r in a treo. ThivS natund efiect was productive of a very furious 
cotiseijUCiKe during the time of irreligioii and riot in France. 

A pf’or widow Hrfifaving a tree to procure some fiie-vvood to sell, 
found the maiK of a cr^ss in the interior of the tiunk of an 
ash— she never Joc^ked M the rind to seek a correspoudeiit im- 
pression, but took it for a miracle, a declaration ofthe Al- 
mighty. All the people crowded to <ec it j the widow was 
.soon eniichccT; atidithadabeUcr eiTect on their tnorals, tbao .,: 
all the edicts ill favour of religion afierw’ard promulgated by - 
Bonaparte, oi the horrid experieucc of times divested of all 
piety'. 

* It i« astonishing, How tnsiiy exotiC shrubs, and even trees, grow 
only in the autiimii, and nd« thelf spring shoots, and have, therefore^, 
the pith quite hn ohe side. I have traced rhi? io a number, andiby^' ^ 
taking them at the pifbper t imc iu several didereat apectmew^lia^Nid 
the most ulMioliite pfoof>^ that ihbi» the manner So which they ittotnase " 
thiatroth. therefore, like the oorahttgout of thkhtodlWhuthtitotib^^ 
tanm^be denied^ldnce uo tree or "ibrub can 
OrovihtH. . > 1 ^ ■ '-v ^ 
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But Chat wood «v$r so oM stoalti get into that tovpid stale Ko torpidity 
' desK^bt^bysom^bOtaoiits^ iat^tainly A very gross misiakc : 
as soon 3$ tfee wp ceases to flow-* ihe pipes deeny, the rut is in- 
trpducedj ftcid death ensuei; : fhr'wbeu r.!i mention ceases in tho 
Wood^ It can ttokiOger dhest itsclfof those mlnatc pails, which, 
accoitoulaled, would sooi^ cause its rnio>'ll^re arc liitlc fibres 
which join together tiie bastard vessels, and are coastonily re« 
newed every fow years, decreasing in Icngih a< the compression 
of the wood makes it necessary. Their jiiot ion, tht reroro, in 
letting out the bads also divests them of their exlr^ntvus viaitrr. Get rid ef €&• 
which would otherwitse fill up the places left for the new sluoot 
of albnmdm : but let the age be ever so advanced, tho stems 
will throw out new branches, the line of life 'now birds. 

T h;ive a log of a tree ailjui^g the tlrutik, with above ninety 
jcnrly circles-^where there are two hr three large bud'i pro- 
Jrudin^;, and the w'ood vessels making way, as in rjuite young 
trei's : but that thefe is some age at which the wood erases n> 
form in width, thefe can be no doubt. J think F liave (t.ioed 
its manner of proceeding in thU respect — hullhin^e so seUloni 
.i!i oppuriunily of gaining a fit specimen from a yery old tree, 
to asreftnin the troth, am! nm so Unfortunately circumstanced 
for procuring any thing of the kind (although ever so much 
wanted,) that few would have th^ coinage to study, so sur- 
rounded with obstacles. In a specimen kno^ to' be betwi en 
two end three liundted years old, { have got a vegeuible cutting : 
for eighty years it proceeds in the common mati,iier*-tlu ii the 
rows increase, not in the usual place, but tc/pcen *111: (•^kers, 
fornung five between each row—this contlntieii for near tliirty 
years ; tlten itpasses on to the old pfece between t!ie bark and 
the wood, and increases only on the south side of the tree shooiine on 
rocA au/ttmn, without any Sort df addition ih the spring, c^rihciouih side 
north quarter^ This goes on about sixteen or eighteen yean, ^ 
when an entire stop to^ihe growth seems lo take place in 
it may then be soppdsed, ftiat the tiec, having attained its permit 
siae/ptops (or a certain iramber of yean, and then begins to- 
decline*^ throwing out buds and bnni^^vaiid oeveir too 
old for since the oldest posnble treoi fC freed from rot, and ' 
r and a piaster put an, would form 

new ap^fen^^ a quantity of bods. I have tried this * 

; in such eatrenieiy old 10%^ that 1 am convinced it is part of 
^ ' ' ' -'N ' the- 
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the wonder* of the vegetatie ; an^-tbitt ^ iMttf weii 

taketi t are of, they would. die oaly'ht a veqr'old few tt ' 

oor trees are allowed to gain roatnriiy : «ei .itidee^.^t|ie(tf lo ' 
ahockingiy ill, tbnt there is itotrbaBce of theft; to. 

a time of decay. If ttoblemen and gentleoMiits' Indteadof pltttih ;? 
ing each a mimber of tKeSi would lessen the tii]diber,'a^ 

.(tt aiagt of care of those growing — be as saving of them aa of tbefrgaoia^’ ; 

make it the busiuess of the laud ateward, orbanid"^ dr gude^' 
keeper, to see that no trees are damaged, or allowbd, to de^f‘ . . 
hdfore (heir time— that ''the unprodtidde brauchea afb lopped/ 
the cankered aims cut offi the withered t«q[is curtailed— that the' 
tnmk is not allowed to form holer, , or to apUt» whboat.bdng 
joined andplaatpred— that.tiiey are, when ilirtt gtowiqg, cliared,' 
tbesnn, air, and Wind admitted to '^Item (tor to thia lait tbt^ 
owe their being saved fiiiw veratin and ' l^bt^— But I mean 
not now to enter on a tiwther discassiOD' of this matter — my 
present sul^t is mt tlie profdtvation, hot the inctease of the . 
tree, which itrletly ixainin^ by the mle4' and iti the minner I ; - 
haveadtiaed, )vtM,lflatter Myself, W found ekactdyoonfonnable ' 
to truth, add dtd^ted widi et tnucU ptet^ft.ak tlie difficulty < 
of tltefitdyect' wilt permit, ^ 

, - ’Jairt,Siic,. 

. . , Your dbl^ed Servant, 

■ AGNES IBBETSON, 

> DacHpHM gf tiv Dramrtgs. . 

Drawing to if . ^ Jte %hwil>fi|, griefved that It is, Vaf 

histratc the pbwer to ddiw tli^hi ticit tiattinl state j ' for Jfro^' ,, 

crease in . ^ i* as delj^’tful ^11^' teechcs as .1^; 

growth, iMv, nf ihn,heech widi.thw lbi(bad.&* 




^ is as delj^tful to. tik teachei aa ti> .1^; 

'iS^thesOTw of 

it ii^ijauch pmtnj^lnd mmm 

-..wajrAe .#* IN**®. . 

leayea ate in4tt^ie#:jfa^^Sae'iiewv ''’■^,leiflfef’'i«ii^v' 

y<y^oa^^^iy^ofadt^.»d ^ 


^.are to thopjt atBp t tkOd COC,;^ 

.p^wipf 



««<>#»« 'jsf.mw. 

' . w ■* .,S ■' 

(that U nwf jpcdj trowing tto p5«a «4^ic]i will Prawin^ to u^, 

^aw up.<(r indeMe ; |^rc inch and^ half b^wecn •' 

each In thft^atiual aii^ j from..)? to the lengthening itoe. wk^rmla*- 
F^. it shofft'Hbe waiy the wood toerf ‘tes in the contniry «hrw» 
fioR» J nteati tp whhh. FF ia the row jof, alburnum deposited* *"* * 
last aotomn, add to be completed which is^ now dooo at 
GG f while the bending up of the Wk*vcMels at HU allow* 
theaap todepoika new mw of alburnum at II, which ia alao 
■too at £g. ^ where the bending of the b3rk>rc8se].s leaves it 
free, They atoi^ tttaightoned at K, bj tbo enlargement ofihe 
atdeojfthwcltole, vbldi the next apring will bo Oiadc eedo iff 
anotberrot^ bn the ninelb aide, 1^. f showa. the increato «u 
one sidi:.bn!y, when^tbe clinmt« prevent? exoucifrt^ reepiVing 
their tprlu^^ahefittinVidtli^ .tihd this, |#,,np twjf nncummoii 
cares- I Inivo ;ro3a^'|lii0(|i!^i^< by me. Fig.-tt 

the nunher ti feeing ftifi.cir(d«~vvhcn a tree is past 
eighty, it then tovlci ilta. lines ib« ot^pra, But ] batu in 
get.tnerpipet^tn^ wtjiwh,.wmcOQ]pIctdlny k^wledge in this 
respect, -whkh hi. hat conjecture, rand (iiorelorc uoi 

•■’.holly to be tro^ to. Fig. fit lb which Uis 

wcod-#sseli draw one out of the It^er j but ai^'^y Ungtheu, 
the upper Odes soon dectoaie to the smallest tilxo. 


Sme^tieliitural Qiis»i>at'ms,f(bi^ftmp Authmrt. 

A'. 

..a ,F'*‘ 




■K •> 


done 


'^tocAw? 




iiticbe«..of berth. 


ddtotoi tWaiie oiktiidiy ont* 

tioninanjti^fti* ef in^Site^"* 

iirtp , tio Q^^ive SA Ganort^W^bbln^ine^ W a mneh of gjkt* 

^ ■ ‘i.— k k.,iss’i! ..■k....s .kitk. 1. 




Ago*’ 

'erefy ’lodi'of '■ • 
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brought any one ktnd to abiolote pojfecttoo. In Franpe^, vrhole 
villages are eQ>pl(tycd in the cultsive cAch of one single kind of 
fruit. In coijscq Office of this arrni}gcmeiit« the fmita; under 
the ttianageindtt ofiiulivkiuals who for many generations have 
exerted their wtiole entTi'ie^ fo this one point only, are brought 
10 3 degree of perfection, which can never be attained in a 
garden^ w'herc fruits and vegetables of ail sorts niuai be pro- 
vided by one inaiij for a large and opulent familyi or for a weekly 
market. 

Pcadifu Anjy At Mmiireuil*, a village near Paris, (lie whole population 
Monucull.** has been niainfained, for several generations^ by the cultivation 
of pvachts, which is their sole occupation. It 1% thore alone, 
where the true management of this delicious fruit cHiibe stu-* 
died and attained; for it is impossibk, from written prec(|;pts, 
to acKjuire the whole art. The modes of ^yrmter and of summer 
prunirigt are varied not only according tfli the dilTcrences of 
soil and of exposure, but even according to the state and con* 
siitui ion of each indivKual tR*e. 

Some of tl»c Sonic of the best of their frtyts are never budded, but 
rn*mihr#tona. reared Vroai the atone; the re»t are budded on stocks of 
a hcilfwiidptYicA, called prrAt de vigve, 

Almoiut t^f /Vet A trees, budded on an almnud »tock, are larger and more 
buddiog*^ durable than others ; but they require a deep and light soil, 
and do not /fuit so soon* The best almonds for stocks arc the 

* All Hnfrliih tourist te|l» ns, that ha had stored his c^ta^e with 
which he tbou|hir%icetlent ; when he arrived at JkfMirmK tha 
tnhabitauts there, who odTer their fruit (of sale to tnii^ten, told hint 
tfut he would, if he taitcd One of theirs, tlwow those he had got oot Of 
his chaise ; which, in fact, he bid, at soon as lie had tasced.h MmittwU 
^ch. , , 

IVo modes of t Fruit truM may, m respect m their mode of bcaringt be diriiM 
bcufiag in imo annuals or bieunials. f'vfs leehiiiOr, dm,, areaomials, that is, they 
frmt-treei. fruJi hranchei of the preseol year ; initchm >aiid years, 

Bee., are bieOniati^ their firust is produced On wtuul of the second year'# 
growth. In chit case much advainage is d^ved from the^ praetieS of 
lubbtngoff the leaf buds cd the ^it^beaiing branches, leaving oidy is 
many u are wanrM to produce wood for the tocceediog ft0. 
no doubt, U the iaiUf of. UieFrenck} U iio^ leave the, . 

rcoudning wood to grow iitroo|^,and to ripen aopner, butii ' 
^ increases the sine of Hie fruit. The French me dbfemaihpd f^ 

Jfv, M is noticed in pigt BS4. 

r#d 
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t 

red*&lie)]ed sort, aoU some ilie bittM , lH*t it is more 
diffirolt to Succeed i^itb than ^itli tbe SA)iusbtlkdl 

almond. 

Sicx:ks of the tipricot, and of the iarune </e Si Juri&\, produce Apncut atui 
smaller trees* that be^ir soone]r« but de^fiol last so long, smd, of ' 

course* anru^r beliei in a bhaliou soil. 

The season of budding dqmiub on the neither l>ei ig m»>if oi Seasun of busf- 
les<« wet ; the end ot Ju/y, in oidinirv i» pi opt r lui the ^*“* 1 ^* 

p/um stuck, that foi the apt nut anti the ui owml hiock later : 
and fot tho young almond stock, the muKIlo of JS* pii mh r is the 
most proper 

In order to provide slocks, the iiuit stones afo sown tn ba*;- H snuW» 
keK; which, when the (rco lias attaihed a pro^m si/e, are 
sunk 10 the ground wbeic it is mtended they sbouhl gtow, pin- 
vided the soil is deepi ibr tjliallow soils the >muig plant Is 
taken up, and its larger roots cot off, which iorc< s it to throw 
out liter All roots, and in the c\eAt to become a mote producuve 
bearer. 

Ihe climate of U certainly bctler soiteA to the culture The twi m 
of tUe^pfCiAp than tlxst ol l^ng^nd, is some sorts pioiiucc 
their 4uit there in perfeciiuu on fS|>a1iei«, and a lew o,» statul** from funt» 
ard'i 111 the open air Ibc people of Aloninuil strtt howt'vcr, 
abundantly more careful, dbn we are, to protect IIhmi in os 
from the action of frosts, during the lime of Aowenng at ih u 
tune a very blight degiee offrost is apt to seirc upon the pisul , 
and if the f un shine upon the AoWer btj||bre it is entirely thawed, 
this Oi|;aii loses its power of recehing the polled, A^ud the 
;0ower, in consequence^ drops of! without seUmg its fiud. 

To guard ggalnst tbisr titer tops %\ the peach wa'ls arc tnr- Modei r*f 
niched with long wooden pegs, or witb iron w<iil-bo()ks, cjst 
which platiks are fixed ; end on ihem straw mate are bung in 
such a manner as to be rolkd Uji et let down at ptawure. 

Those who do tiot light jgres with damp 

Itraw to sbcTi n manner, that the, smoke ^ay pass over the 
jBofveribg branches at sdh-rise. This intarcapts, in some 
gtm, direct layt^af the soo^ andt its gboiie waimtb, 
tfaMws the ftoeeil {Mtiir bf gradual and doW degrees ^ others 
Jhftten tfae^biandmrebt from evetogreen trees, with Iheir leaves 
upoh thloiy hUfthnt of the peach trees* to brealc off ibu co}4 
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V^be fwit {ire npver ealcn in pcrftctiRtt if Roftwed to npcn on 

SS^a iue At tre< , tlay should be githered jml before they sn qnite 
icrft, and kept 4I lea»t twent^f-foor b^^nio the fritit chamber 

t 

Figs, 

^j«culnvated The inhabitants of Afgenfmi, iu?ir (lenvctheu cliicf' 
ti Af^tntemL guppoil from iht culture tuesj near tbAt town are im- 
nien'ie fieW* covejcd vb th ihesp irec$e on the wde® of hiU» 
iacing the South, and m other \ laccs ibeltered from the North 
and the Nortli*weit viMnds. 

Ihobramchet In the anraitift the earth about the roota of thene tnrea w 
buntd to pft»- stiried ai J dug > as soon the frmts eotnmence> tlte g^srdeneis 
bend down the bunches, and bur) tlum under m inches of 
mould, 1 ^htcb IS soflSeteot to preserve tliem from bemg Iroaeti 
Hic branches must bo totirely stsJpped of their loaves 
before this is done , the gardener then, li^iog hold of the top 
of euh brandi, IxjnJs it t^own graduaUjTr and wvth much corei 
topieientits breaking, idadng his kttco or bis hand under 
stub parts as^rosbt the most j the branches that wiH not bend 
loR enough to be bnnc4 ar^ orft oft close to the ground. 

A will Kmam billed in tliii uanoaf *eifenty-fiTe or 
mgbty d«ys wuhoat harm , vibeu the feason it mild, the gar* 
dentrstmemer thJm, (spectally ipl«m»of warm rain*, but 
on the hr»t »ymptom* of ftost they are again buritd 8e*ere 
fKft^ wmctimei reach theitt, tut the branches only dm de* 
neoytd The root* pi^i^aoe a new crop in the miiuiier j but 
there do ndi tear fmittaiiiie tiett yc«r„ and aie vam. tender 
and liaWo tote Wllod hj/ tron datjwt)>e wBt winter, thap 
oldtv and more woody brai|^. % i 

1 (^t bodi I '•pf*ng the treqf arooattH^y impacted) and wbefu n 
pinilMil <mt double bud ia obtefinl, the gardeneia, ^irtio are able to diitiii* 
tiw the , leaiktei^ whicb t» mon a fitoit>btid, 

which IS ronoder, p»cli emt the teaf^^ without huttmg the 
frolt-bud*) thme, ai thejr iwcKe the tup prepared by the 
pleat lor two ptti|poN9> Jf«td^ ftui? of double the en^^ 
liae, tbi*« dane at IVwir betw^ tlte&standthe team of 
Jure, butthMoleat-budl ttay temiiWdte a 

till do caoteditdnciwihed with ohrariaiy; they itfMtwlitVw 
all de»tr<.yed at the Irene fitoft In cool leretena, the n^NBing 
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df tUe ftuft drop of wL^ J|lc Artififial rU 

fiwtt tije_po|an»r a;'^^" dr ,. * " .^■' . 7'"*"*’ 

Ij.ifl t^^ajpi in ^.XBtbOf frees j ti^a In <1ry •trjtons 

-of iheplani.|:^«R«*'«pime its toot whileifl5b(ilod .li»e»!> '*‘^'' "f*-''i“l*^ 

poiedtd ibebOt^anti. If plated thd (QUth wall ofa 

near A sptSl that brings waM froa^ llbo roof, it ‘hrive* y;^ 
luhnriantlj'. Piga do well aLtorin a pa^d court) the atone* tioM. 

;,ieep. tile ground under tliem moi^t and cool, while the 
aorroubd^ bui^ings reflect and increase the beat of the ntn’* 

rays. "•■ , ■■ > ■ ' ^ , r 

. •, •■ v- 'I*. 

Oar gaoler* beiltnw thair the Moor-pi^i ajM^t i» the 
'called aWterpfcV^. the a flaktalce;;tffo 

al’rUetif^ke ^ a Ist^p? tt^”%Wth-TOi|pt»i>'’ rSit^ jthe v 
stone wHhentgihflingjiittdpMfti later ll|0 the rest, not till the; 
end of Augusi. Ihe gtdne is id toft, that a pin wittiiWce’: 
abmagb it r -the keitieliltliitter. ■ ' 


The asMine i»qit>e.Unprn<^ and all fu l^irthnesi de- p*»f. 
atroycd. bf gnfliog upon the doj^nif,' a p«sr iepovo ia our .. 
gardens, ~'J ^ ." - i • • ; 

- ■ 'Jipidtti.): ■ 


leiwr 


lo coyer that* to vas^fifr 

to Shape givsoie 

I«v wWheada.{#.'t;^,d^^ phtated D^Vaodatds. 

thenas thrir rtate&'tAte^i . 

■* .% ^imicb •rawg.i*. 

or a jMdTiWclc*. 

■ >1# ... 

r. ^ %**•♦* 'wigiw«'W the fai. E^BW^og^ ,, 





liidati corn. 




tweet pot:tto. 


Alpint itriw 
berry. 


UORTICULTUr AJ. OBSERVATtCNt BjRQM IhHEKtB ACTBORS. 

Maixif, Planif and Sw^t Potatoes. 

Alt thcjic plants are reared for use in fiome kitcheo gardens 
of France, ihougU probably not in many. 

Maize is sown iu the ground, iihuut beat ; wben the spike 
is about Jtall an Inch thick, it is eaten tried in batter, as arti- 
chokes rtie, OT unde into pukle with vinegar^ 

I'he piant is called in the girdeiai la plants qui pond, 
Tl)c seeds of iliis, as of the other varieties of sulannn), are 
sooTit on a hotbed^ in March i the plants, when ready, are 
rransplnotcd into poit^, and plunged in a gentle heat ; after the 
plant has advanced consideihtbly, it may he placed in the ofpen 
air. The fruif U much used for ragouts in Provence, 

The su’set pf>Mo* u planted on n hotbed *^10 Ote middle of 
Jpri/, in about inches of mould : when the shoots am ciglit 
or ten inches long, they may be takeu up, iiod replanted in a 
b. d of mould, in the open air, libout eighteen inches 
deep : all the leavi^s, exa pt tba upp^^rmost, are first tube taken 
ofF, and the nboot then buried so deep, that the small bunch of 
leaves odly a|^pfi‘ar{i above grouijd/ 

In Ocloher the liibrrs arc^npc and ready to.lje dug up ; m 
doing this, the greatest care must be taken not to wound the 
skin, as tt>e ')hghtjq$t scratch disposes them to rot. 

They must be kept free from frost and damp ; if exposed to 
either of these, they exhale an adpor like that of ihe rose, and 
rot iumncdiaiely. Both the yellow and the red variety are 
cultivaioil h France ; the ici is prefexred. 

The French cultivate the alpinO etrawberry in the mode 
recommended by Mf. A. KfriGBr in the HtH-deuItural TVans- 
aciioDsf, and dhe fruit so math better whWi produced by 

loving sceldeOt. Ths In tEe century, pnKmredtjroni' 

the intwks of i’n%;^a cslll!etioa uf fruit trelns them 

arrived at thetr jmsiiikio of , Umgre^ HaUf with the osfety 

affixed to them, exeSpt only fhf .mV the ticket pif erhicli * had 

been rubbed off io eJte psttage^ The gsrdeoir he^, from this dtciun* 
stance, ignorant of the odne, rolkd it, when it bore fruit, the grens , 
fvjrr- " ^ 

Couvolv^ t lournsl, voh xxi^ P* 
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ftcedlinq[i( of tbft finst ysftir^ thdi 'rsecai lo pn f( r jUw alptvit to 
all other $ort«, anj to be ^uppliei at tii ihc fiiiilof it 

u\ every motuli ut the >*c«ir, by the i* oi so tto \v it in Ihd 
wiijter 

Jbe siHSifa, ibty «i\, may be no’vh eirhtn in a hlilc heat, or Hi Sowuij; the 
the open air, bin Ii3wa\n lu tiu* they AhmPti bi* a m 

sifted moiiKl, ai)t1 siarv.^ U ctAc eci , hast a ihri 1 ivi r ot lunss 
AtToeed over them, an I tbiv dioul 1 tve f*‘( <, neatly oioivtcncd. 

Fresh seed grows tip in ci<;bircn d ly^ oid seed s mutb slov^cr, 

Th© rimners must be t nefully reinoved 

Tiie cnarkei ijtrdtners near Patn sow rhttrs twice a yt'tr, in 
Martha aud tow rrd the end of /Ingu^i; in six w'ceks (hey are 
] irt^e enough to bo transplanted^ which is done at eight inches 
apart« Di te sown in Mnrch^ fruit tn itfay <*arl Juul those 
sown in ylaguKt, tire spring following. See 1 nuU d(s ^irbrefp 
p 9 I nther suppose that the plants sown lu Marrk gise their 
fmit 1 1 autumn 

It IS good lo sow strawberries withto tlio drstanre of fi»c or 
six feet from a north or a west wall , in the laPer gase, tlx moss 
1 » nbikolotely neccisary. Ihe plints grown from the Met (ft 
sown seed must b will watered ]!tiroogti the summ* t . jd Ik/C 
weaihtr twice ) day, if they an* expected to boar n th(* 
autumn. The f rer'ch seem to And the sow mg mokt 

products e Lven in the autumn, in the almanac cail J Lv Ltm 
Jardinief, the author tells us to sow the seeds ol ihauditties m 
Fehruaiy, if we have not done U id the preceding 

The httutbou is called in French^ caperonier ; iV ur ki^ly onlv iijutboitaud 
that we have observed on hermaphrodite v'lru ly. which bi ai» J- ^’h «tr«w- 
abondamly) mfact, th^pUnt U palvgamnus : tbi'i the henth 
have long known, and they say tliat the ChtU strau Lerry » aU > 
polygamous, and that the females may hr made ferlde by the 
tmpregoauoD gf the male flowers of the hautlmp 


i ^ ^ i 
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ACTION ^or rdtiOfiiA on tab irmM* 

j* -V.,&/ 

/Vx'', 


^ Fn^^ther £d[piHvienfs^^ii' Ot0i^ui^ ^ 

^ cr iM<^^‘‘.^^lF.' B. 5 * 

' CheMil^t S^al Smal^, * 


Formtr obiON' I'l* ,*- 

‘v. I?ir“ 
f T 


1 bad (be honour of f^ismuntclKng tdrljibe 

j^cfyr^ 
in (he 


irgt^ns enpui-, -^p, ^ BbjaiS^iy some ob&ervatiojM ofH 


>.(1 poison. ^ ^ , 

farther prr^upujjf .«i^^^.;|»^^an«l 

.; > ^ -i ', 




|)ii^M;',Ctte']|ii!;^'|t^j^ T^yQ5rw)™«|^ in 

..-fl^ir re.h^;w n«lfdjr, 

^’.tM b, those 6e,pf m tbej 

,'Vipyr» ^t^^lV^icoDfirm 

_ _ - the T'ectmtfiBit fliiiiaals appB^ni^/ wfaerB' ^ rf 

from sp^Mni death opht^,^ 3 K^^J!i( expo- 

^•atlu rimehtsoa^inittenit poisont^il have iohnid s^n <^^mstiu>ce.' 
*(fc«t»,.of mi- wbei^a’^iKdr iJfil^,,:^om' Closer of poison*, 

■au'.nil and vr-ahd ol'lhille give«'^;lltt^ Wbat* 

t6«itev<», the 

m,y iiWft^TOutf WjiBo«^'i|i' 6 wae'f*fl^t iie«crvingr^itntf[^. 

, tig.'rti'dft, as -it 

45 r^‘'t<««h>#ViV 

rtgardi?^ 


voments 


' ' ■! . ■ w’« t 'VSk.*?. 



Fo^tj »c- 

* '#OUttt^ 

iiu«rMfi<| 
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•bittidant pr^lfiikt #tis«Btial cit«»nMtenm but 

^ ' of di*- 


variety ifl 


bi^dod #iLj,,;,p«y, •-*.•»• -^Frjx ^ , .i, 

and of^y Hence l^er 

1 ^ pr^^t IS4Wbtc^f eo^ibiiby of 

ij^Widn«‘a)tpFr<^nt|ii^ which Wy^c%(d«^ art dratipr,*, s 
fbiTOCT » at (he lame time I have i^beb^^, ten' f 

fi^^t^'amd iksV i^isaocrar c0nc|nar^"1l||N'Wy a littiit;^ 

SfiflqJdtI!®lp oOfaiiileWr pfdie f6wtr, "ftnd 

■Difficulty of 

^ «f g?.SS! 

,__rt;jix befc^' 't''^'’' law 


Itmt, be 

ii^art of'''tl»7dt®<^j 
ie9c|^icnot)tltWtti^4(ne 
^ aume^a 
(Sr iabei^i^ 4^ip^n 

*"<^*''' ^ ;v;*. :i> 

' ’ *'' **"'' ^ * * 

In ii\wP§r cxpctimcnt I 'iu^cc^nq^/in iwe^^viTm^ au aim- ••- 

mal, l^iS|,]«afcagp|Rg^ 
esiei|E!^j|il nil ^ 

; Jlci^y ^nifl W 

^ ^ ' ni| nsii ^n un^nne irvi^t frqulk 
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ACTlOtr OF PmsOKS ON TttB ,AKlMiEL«TSmi. 


Exp, I. A cat Sorrie wooraraVa,? wound lO 

wowara became alTeoled \>y it iti a feW ittiimte, and 

lay m a drowsy and hail-serwbte siaife, in wliicb she continued 
at the end oj 4 tn|j(^urand fifteen minutes, when life applica- 
tion of the jioiAoh w as tc peaied. In four minutes after the 
second «'nrpUtiirir»n, respiration eiiiirely ctasedj and the anitnal 
appeared lo be dead ; but the heart v/as still felt acting, about 
one hundred and forty^tiines in a minute. She was placed in 
a temperature of 85 of Fahrenheit's thermometer, and the 
lungs were artificially inflated ab^ut forty times in a minute, 

I'he heart continued acting regularly. > 

When the artificial respiration had been kept up for forty 
minutes, the pupils of the eyes were observed to contract and 
dilate on the increase or diminution of light ; saliva hadfiawed 
frdm the mouth, and a small quality of tears w'as collected 
between the eye and eyelids j but the ammal continued per- 
fectly motionless and insensible* 

' At the end of an hour tbrfy hiinutes, from the same 
petiod, tbere^ were slight ihvdluniary contractions of the 
muscles, Bnd every hW tlien there ati effort to 
breathe. The involuntary motions continued, land (Ire efforts 
to breathe l^ame more frequent. At the end another hour 
the animal, fuf the first time/ j^ave some signs of sensibility 
w bi?n roased, and made sp^'taheouS efforts to breathe twenr^'- 
tw'o times in a minute. The artificial respiration wak dbcoh*^ 
tinned. She lay, ^ as if in a state of profound sleep; for forty 
minutes, w^hen sshc sud^hty awoke, and walked a^y. 
the following day she appeared slightly indisposed'; but idte 
gradually recovered, and is at this timestill alive and 
ISxp.f, Arab' , I^Jferment 2. Sonte wO^ifiira w» ap^i^d to a wbudd ijl’a 
bit ^ ^ rabbit, ihb aotn^l^as applireiitly d^ in &or minutes 

the appK^joii fif tHe jpolsott ; but tlidh&it couHnued hctlUj^. " 
He was^^phscedtni luhgfyereeVtf- 

ficiidly iiii^ti^. / cofitbu^io about oni^b^dn^ 

and ^fty times ih a nAire than three boo 

/ |iul|e,"^t««s;«trqng zni after t|iisjit became/qs^e and 
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from which tho briim J)as bepn removed .for a consid^Wc/’^e <»rcuJa- 

but not fbr. apNjanSmited> time, . We raa)r conclude, tbAt in the 
lant of these experiments the animal did not recover, becaos^alK^ve .i «r- 
the influei]yccof the poison continued buyond .the limo out ihe'bwlSu” 

which tlie circulation xnay be maiutainei^ without the brain. 


III. On the Effects ff Arsenic. 

When in animal is killed by arsenic'tnken internally, the Two opinion* 

stomach is found bearing marks of inflammation. ; and it is a *he cileci of 
^ . ... . ' . . / ^arsenic, 

very genera) Opinion, !,that thuL^nflammatioti is the cau-^e of 

death : that it is the consequence of the actual contact of 

the arsenic with the internal coat dl^yie stomach. But in se- Ocsth is not 

Tcral cases I have found the inflammation of the stomach so JnflummltUm 

slight, that on a superficial examluation it might have been of the sio- 

easiJy overlooked 5 and in most of my experiments with this "'*^*^* 

poison death has taken place in too short a time for it to be * 

considered as the reSO)t of inflammation : aiid hence we, may 

conclude, Ihat the first of these opinions is incorrect ; at least as 

a geueral proposition. 


Many circumstances Conspi^ to show, tliaif the second of 'fht tnflam* 
these opinionj^so is uufoundedN enlu nor cawi- 

In whatever W'ay the poison is administered, the inflarnma- «?tl h th« 
tion is confined to the stomach and inteptlnes — I have never 
seen any appearance of it in the pharynx or cesopliagus. 

Mr. Home informed me, that in an experimeut made by If applie itoa 
Mr. Hunter and himself, in which arsenic^as applied to a beco^* 
wound in' a dog, the animal died in |wenty*foiir hours^ and the luflamed^ 
stomach was found to be considerablf inflamed. 


I repealed this experiment scv^rid times, taking the pre* 
caution always of applying a bandage, to, prevent the animal 
licking the wound. The restflt was, that tlie inflammaiion ^)f 
the stomach was commonly more violent and mor<e inuiic diate, 
than when the poison was administered internally, and that 
it pfec^ed any appear^ce of inflammation of the wound^.. 

0- • f , 


* $iace the greater pert of my experimenu 00 Ihis subject 'were made. Dr. Jaeger of 
1 luive s^eu So account of ao inaugural dhsertstion on the edQectt of the' sSme opi* 
ameiiic, by Dr. Jaeger of ^actgard< J)r. Jaeger has come to cooclii- 
•ions similar to those above stated, ttist in an animal killed by arienic,^. 

;^e ififlaipButionof the flos||;ach is npt iSie cause of death, and that the ' 

nrkiAnn 
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Hi 


, ftA docs arse- 
nic. 


VegvtsMe poi- aw ilyiw.IBi* 

tbronKbthip ' tba sya^iB b{^ paiiiii 4 ’wt 9 ,t^ cir* < 

’ voiDilj^,,.F^:lflH» Msi^gr, an4 

l^ri^lc.ila )i - 

da^WoBSiibte «v^ i>ii (be Atomach abtil Uik- cirtied'iibio tbO'^ 
blood/ r ','■ / ^ ‘ .'^■& 

H«w-^th« 6ut thb bltoa'tt'^r liM^^ii^j^'-bxei^aftA^ 

Mry to'Iijc!?^- so^y Of-ff 4* twcQMaiyf;jif^'l^e ^NJamteiEHUi^ of tlni 

/urtctioinif •djf'rtie' yitid'' oi^im. hi.IW ((lakt '(diject t>f 
iheidbHi(|.^beQ at^nlOb^MtetedVIbb-tircuM on wliai.. 
' .,, orgatt»y(fey#op4rf«[Fi,Ao a l& olcasSon '■■ w 

Aftfnif tau««i \V^'enai^WDiipi«.8p^ied'1»^i^ratod%u^^ it prodooea 
a- * oH’mtVc,""' • slw^, • not bj'-' acting' [c^tMialiy.'^jil^ caostica in general,' 

: l>iu. i>v killing butl^ destiny ingflib yil^RtT of tbepBrt’to which it l||^ applied^ 
ibipdrr. ^ inde^dcnfly /'of 'fehanflistli icrion; ‘'TBiis led me 'at- tot to 
ebi^wse, fabs- ^assed-:into the dicnlatjony. 

dead) in tl)e<|6tt|^tiei«»j'not sr'm^ ptuBQp'vdistarb^' 

Aptinjfwa idp <ha fitncHoHittf ^y- jiartibtdar'organ, aaef^TO destroying 
•■» “»w tl»e 'Vitality of liiiwypetf of the system, -ipd tfidlow. 
the \ihor inff ^*ircototance»3<r!»et«i seem tb'thoW, that thia opinion 
wic7 loan anha^'undcr^thb foil influenee of arsenics'- 

even to the tnst.Wof-d^fh.aomeof the secret'ions^uvthuo 
of the kidneys, staitn%, and intetiia(a;ctihiinue4o:iaikitr(dace' 

‘ ;' . large 'qoantiiys anjtbtynidsclsst’Srt capable of J^shig • ex- 
. ..,- »' ./cited, after d<»ih/to dislidct and p^grfol; cobMetiom by 
. ■ reoAns' of the yi^aic:bBtt(il 7 .o' "•;/•■’- ' ■ • , ^ . .-y 

£«p. a. .Arse- '^ei^'ginins of-th« white ottide of anwide 

In a levy inmtms W'Wa^'ta^idv.ahd the rtt^nttOtts were/, 
small ' $i ttithiit;!i>;, 

"'Wme 


ttic 

n womidllft a' 
rabbit, ' 









n.e «vftto<si''l*%W'= 
ff“'« >*?«»,,, p*^yAJ 
lets ea^ wifrthailfM " 
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ACTIOW OF FOISOKS OET TfTB AKXItAL SYSTEM* 

Ho grew and lay mouoniess# bpt with occa^onal 

convaMont. of minutes fKMOlhe tioso 

of tbearwKie tol)gstppBYjl#4iow»sepp^t^b' Awdls 
opening ilie tliotax^ th^lieart was* fo^nd stdl actings tbovigl^ 
veiy hio^y and jj^tubewas introducCjd i4|Q the tni*« 

chea/ and the lungs Were attifieislSy iejtUted > but this appeared 
to have soMSbcsin ptoloiq^ng the heart's action* 
section^ the inner fwanditane df the steepoch was found slightly 
infl lined. 

Ba:peiimtni4, Two draroeef arsenic acid dissolved m six np Atm* 
ounces of water were mjeCtedviiOp the stomach of a dog» by 
nii*au8 of a tube of elastic gain» pawed down the CBsopbagus. juaeUet « 

In three ininatet he vonUted a small quantity of inucos«aod this dog* 
occurred ag nn Several times* The puUe became less ft eqoeot* 
and occaMotially tfitermiliad. At the end of tbirty*five minutes 
the hind kgs were |>aralysed« and be lay ro a half scumble 
state. At the end <3^ forty-dye mmptes he was less sensible ; 
the pupils of the eyes ware dilated ; tbq pulse had fallen /rom 
140 (o 70 m a mmute# and the intermissions were frequent* 

After thiSf he became qurte^ios^sible ; opUvuhions took 
place, and aftlie end of fifty minutes, from tfi# beginning of 
the experiment, he died* Qn o^x^lng the thorax, mnne* 
dniely afler death, tremulous contractiotw of tlic he4rt wtio 
bbseivcd , but not sufficients to ^be circulation. Ihe 

stomach and intestines contained ^ large quantity of mucous 
fiutd,.aad thetr internalmambi^ne was highly mflamed, 

Ihese 4*|>enmenis were and the results, in allTheetpm- 

c^catlal ciimumstaiacs* foo Mto The ^ptoms P'®* 
duced were, 1, parAystsof the ])in4 log*# hpd afterwards of 
thp other parts ot the body i rGO^vntsions i diUtanon pf the 
pupils of the eyes i insoniibil^y ^sjil of which indicate disturb- 
ance of the fooctioDb of the brsk * foeble^ slow, inter* * 

^ mlttlng pi4ae» indenting clistuitbanq» jc^ funGUons of the 
Wheie ihp bedfi in|i^ qontfnti^ to act afUs: apparent 

ear* and face* ThAe laettseem to show, that fhe mflnabee of j^he 
totn^h^lh^of thehrorc, ^ootp^pftga^edsrithfficssn^ Co mote pvffcf* 

^ attunU fs te the hM ffjtpkns , and by ca<es 

of d Beam winch occsdonslw oecufi ih whiGi^slthoa4^^tlW paralyet it 
coutiiM|l to thy lowi^ hak cl fov iMy^thS auMwut sppaataocas 

dcaSiA, ^ 



C64i ACTION OF FOtSOSS ONT TIIJE ANIMAL 5YIT«M. 

' V 

dcMb, : 1 linve never, in nnv one in9tJ»nce, been able to pro- 
long iteACt!</nhy inean^ ol .afiiftcial re-ipir^iorL 3, pjin in 
the region of thv aWorn^ n; ;»ir-tern3tuial s> 4 reiion of nnucus 
from I he alirnenlarr cinnl; and loiniling io those 

animals wJbicb are capable of M>n «>mptomfc which arise 
from the actif •» of the poison on the stomach and intestines. 
There i« ^ retire in the f tTociM of arsenic, wbe^herit is 
; employed in thi^ form <jf okuIc, or of ttrsenio acid, cKcept 
/lunirap. that ibe latter n a more ai. tlw' pi fcpdvation. V'hen arsenic is 
rounds r.m ‘tpph' .i to i\ wound, the sunpfon.s take place notrner than 
ino.t Lpe^^riiiy. vvlw,M'. jt given uitciuaUy ; but ihdr iurnre i* tht-wuno. 
rfiocisrif afjc- «yinpioms prrKkiced by aiseuic may be referred to the 

itjftncnce of the poi&onon the nervous sysiem, the heari^, and 
the alimentary caiwil. As of these the tw*o tofmet only are 
coiiroriK'd in tho‘*c functions w’hich are directly nt*ct*f,«ary to 
life, and as the aliment.'.ry ctmal ts t/ficn ntfecicil only in a 
sliglit degree* W’cnutst consider tlie affection of the heart and 
nervous system as being tbc.iiniwciliate cause of death. 

In eievy experiment which I have made with aiseiiic, there 
were c\idv;u nSarkaof the 3nh^;niO of the poison on all the 
org;;ns w'ijich have been mentifoned j but they were not in all 
t fed in the hame rclaUve degree. In the dog, tho 
aiil ciion ot the heart appeared tg predominate over that of the 
brain, and on examining the, thorax immediately sfter death, 
this oigan wa. found to have censed ucling, and in a distended 
.. .*.t.iU\ In th<‘ i.;hbit, the aflPeetten of the brain appeared to 

prcdomiuMc over that of the beau, and the latter was usually 

Th» heart in * When I s.iy, that ,i pot^cin acts On the henrt, I<U not mean to imply, 
?ome resprrt th;«t it in»cevsirily mhiit act dircedi on ihe muscular libres of that Organ. 

]r i,s liighly probable, that iho heart is aftecicd only through the inedrtim 
che nc•^\•ei^ h|ji rheatFretion of the licart isso far imiependeot of the 
iii‘rvt)a5>v». ®dVciion t f the ite^Vous eyatciti geucral’y, that the circulation may cease 
tcm. ' although tlllik luncdunH of the brain are not suspended, and the functionr ; 

of thcbrabi may be whelly m^pcivded withobt thtf circulation bdng .at 
all disturbed, ^hi proof of theiifst of these pf^h^tfons, (may refil^ to ; 
my fobtief eapeciipeiiM bfi the upa» ahtiar/in wWk the seasi^lity 
the animaf '(rohtinued to the very in'staut of death ;'^!nid mpi^tfoii^ 

, which i» Miijlef the luflojmce rtf the brain, <romiiiued'$iyep alicr ‘the hfM 
had _io act- In proof of the second, I may re^r, al^ng many 
pchers, to experiments det»H^ iit llhr Crooaian lecture f<pr>1$JO.— 
Trails^ W 18 1 1, pp. ^||l) or IiWpal, tfol XXIX, p. ^59.] f 

. '■-6X894^''' 



ACTION OF POISONS ON THK AMMAt STVVEM. 
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^"jnnd -acting slowly rind fct'My, after (he 1‘e.nnion‘i of the 
brail) liad entirely ceasej. In t!’,c rabbit* ihd erfoetj* of the 
arsenic on t'ne stomacii :ind Inte l incs were usually Ibss than 


in carnivoruas animals. 

T he action of arsenic on t!ic ‘ vstiaj) !•» simple tlian that Afiionorarjc- 
of i!if inajinifyof vegetabic piny^as. As it .icts on 

(Mi^vns, il occasion:* uifftu'ent orders ot synapioni'' ; and tins miwitvriv^tablc 


ntrcciion of one or another orgjin pr.vlominates, '• liiere is st»mo 
varieiy in the symptoms produced even in uichvidual arjimaK 
i)i the ?im»e species. 

In r.pinriis killed by aiscnic the blood is usually found finiJ Apprar.'.iKefc 
in th*' luvnr and vessels after <kM*ii ; but otherwise ali 
morbid jppeai fiiiccs met with oadlsseclion arc confined to the 
fitoinru'li and inicatiiies. Ah this the case* and as the affec- 
tion f>f these oigaus occasions remarkable syniplom*i* it may 
bo ri-yht to luentioa the result of iny observations on this 


fi abject, 

In ruauv cases where death takes place, there is only a very Srary of t!i& 
r li'rht tlegree of inflammation of the alimenlarv tv.nal ; in •d^n»cot.iry c» 
other cases tlie inflarntnalion irvconsidcrable. It g- ncrally 
bi'gius very iocm after the poison is administered* and :'pix‘ars 

gu^atcr or less, according to tbf lirne^wdiich elap'^cs bejibre the 
animal dies. Under the same circnmsbmce.s, it is less in gra- 
minivorous, than in carnivorous animals. The inflammation is 
g eatest in the stomach and intestines ; but it usually extends 
aUo over the whole intestine. I have never observed inflam- 
mation of the trsopluigus. The inflatnination is greater in 
dcgice, and more spc'edy in taking place, when arsenic is 
applied to a wound, than when ii#s lakep into the stomach, 

The inflamed parts arc in general universally red, at olher^ 
times they are red only in spots. The principal vessels leading 
to the stomach and intestines are turgid with blood; but the 
inflamnaat ion,, is usually confined to the mucous membrane of 
these viscem, which assunf^s a florid red colour, beconnes soft 
and pulj[>y, and is separ^fle without much difficulty from the 
cellular coat, which has it.s natural appearance. Ju some in- 
stances there are, small spots of extravasated blood oo the inner 
surface of tlie mjj^ous menihrfithe, dr between it and the 
celhuar coat, and this occurs independently of yomitiug. I ^ ' 
have never^ in any of my experimentib found ulceration or 

: / / r sloughing ‘ ' 
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ilCTlON OF tOIfiONS OK THE ftfSTEK. 


' , • T 

^ »looghij)ggftIid*to!ijwhorJwe*tioe{’hutit,^.»nlli(»l*or- 

vivesfi^ra c^t^i) titne .ai^w ihe ittiMmatiort has 

]tegon,itJifjr«[^abto,|pcoBcludo/;^t it roay^^'termiimtp in 
■^e or othw-^f .these ^ayt,, ' 

ro»»Kl»»^K »d.‘ 1,1^' a)?** disposed to^ «i4o«>» 'f 

dooi, if 5w«, direct c<»<egu|^ee ^w«eL#pi>Uwtioii,^ to the 

Ltpic^offSjWotrta^ W Antesiit^ '; Arsenic|{^i^ wOl occa- 

•PpiicatioBof stoaa^oag^l>Jji^it»ae^oiiifljlding.i^jf . When 

iomafh’er^n- ^ have j|jpplie| the. white 0Jti4e,^J!^ic te f though 

tettioes.' tlie animal huts soteettmes lttr^;^Ttte,t}r (onir fcjnw afterrard, 

^nd though vibfpnt infljKnpaUq^ Iw j^ken pjace,^n die sto- 
mach and dutestinef; ®P* 

jic.iraiibB >;m !tii«tv;|^rt',te U,^a^.applM. c*>wpi * shght, 

ellitsion oCseftioj thththe ceUi^^.tejSti^a^^^ ^peed^y' 

produces, it y^ oppiod* secroUoo c^ilQOCtia a^d watery' ffiaid 
IVom the stomadt anjd tete»dfl«f; ^hj)c||.tepawtes it ftqm actual 
anitiK;t vt'ithtbe)bp^. ftarj^ of thtte pt^ns, ipven tliough 
tekeu hi Igiy^ quantity anil m kp^anoe, ) and in animals winch 
i l^teCfiiMbkut vomiting, .by:m)^.j^ gr«^^ part is rejected. 

■ from the t^omach vBiy.^n sWfijr it taken in. Hen* 

though a few particles of^arsenic are sometimM^feund en- 
tanglij'd in the mucus,., ot. in the .coaguium of extravasated 
hIaod,''aiiditdli«4ng tetite imrersaril'ace of the sttwhapB, ! have 
never sdt^ it in gj^ch Aqt^ani^, w,might‘be mppp^ c^hle 
of prtiducing a sJough. ' . ii^ .pp,e instance, where ,* dog had 
swallowed ji large qoan/t|,loi ja^c fn anbite^. a brown 
“■ ■ 'L ‘ -- ^ . jj — J'^^^'i^^ipbserved wer death op 

^.'^^tfcmity of^ibe stomach, 
hav^ .so,. mucbt'.oif tlw ap^ettratt^ .of a sl^^If i^at at first 1 
had no. doiitA at its h^tqjr jsoh Wt on ex^ipatiqn ibis proved ^ 

of blood, 

* ' ' :rV 

lua inenH 


ittHctHmon gjjQj about an 
cbeitomtMdks I \ . ^ 

the Inour surfaco pi IMs 


to be onljr 

adhetMg vefy ,^y^O diie 

'hciBgf,' !jihl bavSijg. e* 

Qifhtii^ot'ing thi^ the iiNjnb&^m^bVafih still. ap| 

layer 

■ 1 a leas eg&nftjtf srfiiace; safite^fiji&csy 
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lerwise in 
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ACTiow 'roisoir* on thb Asmir. sTtrsK. 


to shovr what ToatidtHred as a sloa^h produced .by the 
action of araed'K!/ On examining this pn^dftrdot^; llbttad that 
the dttit^lobted igpot, w1dli> had been supposed Kb be a slouch, ' 
was pie^ly of the same nature with that just described. >' 

Although the affeclKm .-^ the stomach and intesthadl from The aSc^sa. 
arsenic it not th^ cause rf lib8^^Dd^^$R^i)ty cjrenhiia^hioBsv 
it is reasMwble'*to ;ojo^ade, ^ it Way be so in sorbin- from Mwmc” ■ 
stances, if thO jtliipnal sofrtfhi the effects produced 'cto 
organs mme' hnmediately life; ' Mr., ISsfary “' *^**^' 
Earle informed tne of an jiiatihi<ai»,'iii which this hppiro^ to be 
the case. A b'Qinan'''in St. Barthoioniew's hospital, who.' 
had taken arsenic, recov^ed of fbe'immediate symptoms, but 
died at the end of four or Bve ^Ittysi On exaniinatiop' after 
death, extensive ulcefaiiOM were found of the tnneous tnera* 
brane of the stomachy ai^ ‘ intestines, brbicb''we can hardly 
doubt to hare been' the cao^ of fletraV V r ' ^ 

It is an important matter inqhiiyi'bfi connected with jndi- impertaBt ju. ' 
rial metlicine, how far may fhO ekaminatioa of the^body, after * 

death, enable us todecide,''Whe.^an animidhasdiedoftbepouiblatou. 
efrecisof arsenic} ' On thiV subjm, bmvcverj I hiiwe' only a f*”'"" P®*’"?* 
f eve remarks to make. ' ■ from examina. ' 

TbeiB||amniation from arsenic, occnpyibg in general the **®"®^****'*®*^ 
whbfe of ^^mach and intestihe, is otore etttensive than that 
from any other poison with which I ^ , acquisinted. doeA 
not affect '^ phaiynx or c^^illgus, 'and tbjis circumstance 
distinguishes it , from the ipflanu^t^bh 'Which is occasippetl by 
the actual con^t of irritat^'aj^li^atiotli.; 

But Ikrie pi general is to lie ’Kbe examination of 

the contents of the stomach after , deatln When anentci.bat-. 
been' taken in suhot^e, shnll j^tiUlcs of ft are frequently 
fimnd enung]e4 iO the mucus, in the''extrr^^ted blood; 

Vyrberp the ''case, 1 Hiwlhevef kdownj!^in an'-i, 

,|0mi^,]t||^- wa$ ^p|^ ' that’^nenic rouMMi'' .. 
detectedf in^-^ qoqjieh^ .^'^^Vtm after death, |b0iigli; 

examJn^xil^j^*mhsth<^rate;^Dai^^ te^i ‘Af aq^ sub« 
stances Whcli'. wen Ji^enu|^'j^|;heparated' blood 

very soon ^ ||odght proh^ji^at ' 

arsenic luighl^lh^i^at^'Whh 

(tn ivhnm 9S«kt9lhS^^ibtt¥hYs. SDt‘inrelj[f|H OH 



APPARATVS FOA PRUSSIAN 


many other occasioDs) coiiid never detect the smallest tsace of 
arsenic in it, . , 

^ (Ta he cotuludedin our next.) 


Manuracturc 
of Pru'vMan 
blue olTtniivc, 
Orif ^tiurccob- 
Tiatcd. 


Anodicr from 
ihe potasii. 


AppsratuR to 
obviate this. 


Bescxibed* 


Z)c'«rrij()f/pn of an Apparatus hj means of which all lad Smell 
may be avoided in manufacturing Prussian Blue : by Mr, 
D*AKqBT*, 

HE -HE manufactures of Prussian blue diffuse to a distance 
.11 two kinds of bad smell. The first, tl^ai produced from the 
! combustion of animal matter, is easily avoided by etwering the 
cnu lblc "with a dome, at the summit of which is the chimuey 
of ihe furnace, and setting fire to the vapours emitted from the 
crucible, as soon as they are hot enough to burn. 

The second source of the bad smell is tound in the use of 
the po(n?.li of tlic shops, which contains more or less sulpliate 
of potash. When tlie mixtom of blood and potash is calcined# 
the temperature is high enou^i for the sulphate to be decom- 
posed and converted into sulphuret, by means of the animal 
charcoal mingled with it : whence it follows, that tho Prussic 
liquid always coiualns bydrosulphuret of potash in solution j 
and that, when this liquor is mixed with the solution of aliun 
and sulphate of iron, a large quantity of sulphuretted hidro- 
gen gas is evolved, which is extremely fetid, and diffuses itself 
to a distance, tarnishing plate aud spoiliug meat, that is within 
its sphere of action. ^ 

By means of the apparatus about to be described, these in- 
tonveniences inay be avoided, and tlie sulphuretted hidrogeo 
g- 1 -i evol'od on the mixture of the two liquids may even be. 
turned to advantage. 

PI. Vn, fig. I, a,i% a tub of white wood, well hooped# and, 
firmly supported by two pieces of w'oe^, that raise it from the ' 
ground, and preserve the bottom from rotting. 

b U a hemisphere of thin cop[>er, of the same diameter ai 
the tab, and serving as a cover to it. It fits into it up to the 


• AoiudR Chim. voL LX2UUl#p. 


nm 



APtklkXrVS FOR PRUSSIAN CLUE. 
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rim that appears in the figure. Before the cover is put on, the 
edge of the mb and the lower fa^je of the rim are to be coated 
with potter’s clay well diluted, which will render the juncture 
perfect, * 

c is a copf>er tnhnlnre, through w'hich the btem of the beater 
A t9 to be passed, before the covet put on the tub. 

h elevation of the beater. Toward the upper end of tlic 
Item is seen a piece of skin fastened to it. When the beater 
is placed in thotub, and the stem passes out through the cover, 
the lower part of the skin is fastened to llie rim of the tubu- 
lure, and thus the communication with the air is prevented, 
without prejudice to the'moveinent of the heater. The skirt 
used should be soaked in oil, that it may not be injured by the 
liquids pul into the tub. 

g plan of the foot of the beater* 

d funnel through which (he diiTerOnt solutions arc poured 
into the tub. 

/ a wooden plug used to stop the neck of the funnel. 

* a cock, or spigot and faucet, by which (he Pn^^au blue is 
drawn off from the tub, after iS§ solutions have been well 
mixed in it. 

n a small tub, sunk into the ground, htto whi Jii the rcsvtU 
of the mixture runs. As the liqiv/d Prussian blue runs into, 
this, it is dipped out wiih a ladle into a bucket, to be carried to 
the ca'^ks, in which it is to be washed with a large quaniiiy of 
water. 

e a curved tube fixed to the dome. ^ ^ ^ 

/a tube of the same dlarueter fixed in the ground. *rho 
dotted linca, terminating at m, poii^ out the situation of ibil 
tube, which is placed parallel w ith tlie surface of the ground,* 
and terminates in the ash-pit, near the grate of the tumace 
where the prussiate of poiasfi is prepared. When the cover is 
pot down on the Jtubj^jbe tube c should enter into the tube 
and the jbncttiire 8lb%c luted wiill a little pottcr*fi clay. 

Tig. a repfesent«('’llie^pparatU 5 put togc'her, and ready for’Modc of u»'Dg 
use. When ibtj soluiioni are p^pared, (he door of tho ash-pit, 
in wh«ch the fSbi^ t^tninaics, ii'to be^ibut clo^p 5 the pl^ Ih 
to ,be taken out of the tunnef, and, Uie solution of alum and 
Bulphate ot iroU poured in. A w^oikipani, mounts a little atool, 
takes hold of the beater /i/aud be^na to agitate tlie 

^ . r ■ liquor 
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AlPFABATUS ton nvUlLv BLUE.' 


liquor ia the tub. Two others pour the prumitc liquor gently 
into the fuunol d, and the workman who holds the beater moves 
it in all directions, that the liquors may be intimatdy mixed. A 
lillle of thb mixture is drawn off occasionally by the cock i, 
filter^ through blotting paper, and examiner!, io find whether 
« sufiiCient quantity of prussiate of potash have be^ poured in : 
if ,0(|t, .more is added^j^ aud^.whejn it has reached the point of 
saturntiooj no^jW.addi^oil^ is to bq inadc*.bnt the stirring 
of the mixture with the^be^t^is to"he puiimued about ten 
minutes, , , , . > 

The ash'pit of tlie furnace bejng clrned, the draught of the fire 
causes.thc outer air to cntei^thropgiLthe tube of the funoeld; 
this air' mixes with Ihip gasses, .^irijcatcd from the mixture, and 
the whole is conyeyed. tbroa|b Ithtt .<.tube e m underneath the 
, grate of ^e fufn^'fVhera. (ho suiphuretted hidrogen takes 
fire, Ioses.titusjts^0osi|re smell.,. and jervps^so to keep up the 
heal of the crocibio., , 

When tim. stirriiig.i^the. mixtore is finished, tlie tub may 
be etnpticd by tho,coc)ij, and a new mixture immediately com* 
menced. <, 

The cover, of the ^ub n{^ put be taken off, except when 
the apparatus wants repair. When it is left somo time out of 
tlwtub sboul.d be kept .fii|l of water, and. this water may 
afierward for lixiv^iing the residnu|iia.^of the calci- 

Ithas been appar.atw h<M^,deM.ri)}ed.8nd figured I liij^danscd to be 

the papcr-h^iili^ tl^hrothers Jac- 

,4]uem^.h. ; jit h^.' lUCOKded in^venience has 

been Ibund in its use, and it haMiotirejy freed'.ihe work^shopa 
.;.aqd ,nei^bour|ood fiFoii the b.'id.stnell diffused .hy mixing the. 
prussic %quor^ and thp solution of alum wd sulphate of iron. 

iHToftio/ the jVflwA Siitm, 

' ip.' I An .oppafiHis'of thin, kiiidj, im, bi[,ho.,BMipi 19 well fcon- 

majODanufaetdrydf Pri»»Un'hlue ir filr.^SichohisUii^vV 

^ *51 > ..,>u ’ ' 

-m 



>1BT&0D OF SAVrnrO CAST IRON* 


Extract frmn a Letter addressed ta Mr. D*ARCET^,iy Mr. Du- 
FAUJ>, Di^eotor of the Iron Iforks at Montalo^c^jmear CreilK 

sm, 

I HAVE undertaken^ \trith"itbe ^reatest^easure, the ex[>e- Sawinjg: hcafel 
rimenfs 'oit sawing hot cast Iron, tiiift'y6fi >eccM^ to 

me: I hiH'e Ibllbwcd yoiir instructions ; trials haye been 
attended with the .most complete success, and 1 hasten to give 
you an account of llicm. 

Tiieseexpcrimeots were the’ more interesting to me, as 1 
have since applied thenf to practfeal pUTpoaes. 

JMy first trial was made with the support of a grate, lOB mil. Svpcrimeuf* 
[4 25 in ] thick. 'This piece of cast iron was heated in a for^e 
tire with coal : and as soon.as it had acquired a sufficient de- 
gree of incandescence [this is the Eri^h 'term] it was placed 
on an anvil, and I sawed it with ‘ a ‘*ccm)mon carpenter’s saw, 
without any' difficulty, and 'without an/ Injury to the saw, 
which 1 dipped immediately into cold water. The carpenter 
contiooeb to work with the i£»me saw, wUhoui having any 
occasion to repair it* 

In this my first trial a little accident occurred. The end of Tjjt im a 
the iron I was sawing off not being supported, it broke, 

20 or (ttbout a lin^} remained to be cut tbrodgh » 
this slightdefect I immediately' removed with the saw.' 
viuced of the case with which a commOP saw would cot hot 
ca.v. iron, 1 afierWard Applied it to the demands of the iron- 
works. ; , ' . ^ 

I badobcasion to shorten a piVot of }^5 m, t-Sf jn.]^ in^ dta- gemnd e 
meter ; but, afraid of its breaking if I cut itcold, an'dpipratuib wem. 
besides very tedious aud uncertain^ upjess exceed in a lathe, 

1 bad rciiolv^ to ca!«t another, when the eij^erimeni I juiVai, 

«}ost menti<^'^^(^i^ii»^ ’ 

/^tring with red lcad,J[ 
tbe^pWot U a revedlemory furnace i and wb^o 1 $b’ight it 
sufficlfenUyTtart, 1 it lakipi'out of the furaafcC; arid placed . 
on an iro^ 8dif[j^rt, so th^ t^o ends Had equal Mirings. 
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In four minutes, with two saws, which I used and cooled alter- 
nately, the piece war^rt off, to the great astontshment of my 
workmen, Who found the saws unhurt. 

* The same day 1 performed a still more difficult operation. 
1 had an anvil, which 1 was about to cast afresh, because it was 
4J m. [I 'd ill.] too thick, so that it could not be placed in its 
bed. 

I marked tlie place of the saw kerf with red lead. The 
two cuts to be made were 217 [8 5 in ] long, by 189 

17'4 in.] high | and the thinness of the piece to be cut off re- 
quired precision. This anvil was heated in a reverberatory 
furnace, in U>e same manner as the pivot ; ihkI, when suffi- 
ciently bot| two .workmen took hold of it with n strong pair of 
tongs, and laid it on a block of cast iron. It was cut with 
much ease and piecision by the same saws that had been used 
in the preceding instance. 

In the course of these expenmeats I remarked, 

1, U lmt hot cast iron may be sawed as easily>andin the 
same space f f time, as dry wood. 

2, That, to diminish resistance, the saw should be set 
fine* 

3, That iron heated in a furnace saws more easily than if 
l^eatec^ in a forge : and tlic reason is simple ^ in a furnace it Is 
he^tted equally throughout, while in a forgethe part near the 
tewel 15 almost in a state of fusion, while that opposite to it is 
scarcely red-hot. 

. 4, That the iron most not be made too hot ; for, if its surface 
be too near a stste of fusion, tbe^aw will be digged, and the 
Iprocess will not go on well. 

That the saw sbe^d be moved very quickly, because then 
it will be less heated, make its way better, and the cut will be 
more clean sud exact. 

6, Lazily, that the iron sliould be so placed as to have a ffirm 
bt^qg every where, except where tbe'saw is to pass, otb^jse 
it is liiible to break before tlie cauingv|9 finished. , ; . 

These, Sir^ are the whole of my expierimenU wad .dliseita- 
tions ; and I shall be wdl pleased jf th^answeriour view's. 

It is the more to be v^ed» that this method 'm cutting cast 
iron ahonki be modeled a$. public as ^iOtt be hap- 

pily 
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pily applied in many arts, f thank yoq. much for having sug- tetiMve use. 
gesied it to ine;^ ibr I shall had frequent ^casions fpi it. 

''f ^ • 

f’// il/r. i/AaraT. 

W ■ t/ * j5? 

Several years ago Mr. PieU'i ubM'rved a workman saw a piMctred »ome 
cast iion piiw in the woikhliop of Mr. Paul, of ChMiova. He y^r^. aj;o at 

f 1 . . .. rwl , • X- CCIICVA. 

Ii ^ ] lately occaston to menii iu this lo Mr. J henaul. who after- 
ward rommin/iw-ated u lo Mr. MoDard. Mr. Molhnd, ‘strueiv 
witn the to which it might be .applied, Uied it at llw Con- Kiperimcrns 
servatory of Arts and 'frndes on pieec-s of cast iron 7 cent, at Parj«. 

[275 in.] square, .ukI (»n plates of diitereiil fhicki]eft!»cs. 

Air, Mollard LI c.l .1 coimr.on skiw , an ! h»..ra:e(lod perfectly 
with these vai}{jo>^ pieces, witliout loj.ning its teeth. He ob- 
•served, that tin,- iron nIumi! I he heated only to a cherry red ; and lusiructi ths. 
that it shoiihl he cm brisk ly. n-'inu; the uhulc length of tlie 
saw. Air. Mvliaid after ivnui found, that iliis prtK'css Known to 
known to a workroan of Mr. \ oyenne, who practised it in uilitui. 
lilting the Cti.^i iron plates u«»c(l for n.aking stiwt's. It is pro- 
bn’ole, that iliii simple opciation nuy be known in other woik- 
shopi 3 but it is lu.t, as it weie, since persons of tfi'^tinction in 
the arts are gt.wr.dlv ignorant of Ifi. 

We see, that the eN])eiinK'nts mentioned in Mj . bufauJ';» q'j,t piv.riiea- 
letter confirm the aeronnt at Air. Pictet, and the trials of Mr. d< n*(»ri. 
Alollard ; of course there lemains no doubt (if the possibility 
of cutting cast iron wl.en hot, or of the utility uf the prcJtess. 

We conceive it would be practicable to enip'uy it in the fa- which 

brication of iron caniu)r.s, for cutting otf the cap of tb« piece, it may be ap- 
and even for remoxing llic* square piece left at the extremity of 1^*'^*^ • 
the button, w hicli sorxes for rnountit^ it on the boring machine. 

Perhwaps advant.jgc^aiight be.takcn or ihe red hear, which tho ’ 
cannon retains long after it is cast, for 'Awing dfif the cap id th<f 
mould itself, its upper pai i fcuty being rempt^. 

I'hc same process would certainly furnish an eSy itwd ready 
method of cutting a larjDon to pieces, and thus r^inderiog it 
unserviceable ; V»r faci^utb its ineltiug in the reverberatjury themi 
fiiirnace, when rcqat)i|];J/Fo be last .ifresli. Perhaps It tn^ht bS 
employed «Lo lo ifceit iin the difftn iu ranges of a piece of 
cannon, shortened by little and lltfle. It to un, the inj^didr 

knowledge of a practice applicablekb 50 many purposes of i!je 
arts cannot tie too gcnera!l/Tnadekf1^iwn« , * 

xir*. -vt-. . <t ^ is.-iL 
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VI. 

On the lu/uid Sugar nf Starch, and tkt tranmutatwn^ twHt 
Substances into fermeniahU St^or : by Mr. Vogbl* Ahn^d 
by Mr. fioini:.Lotf*LA6RANGE*. - 


Sacrar had not TVTC 
been chemi- 
caliy com- 
pounded. 


Supposition 
that it might 
be formed 
Drom starch, 


'O. cbemigt has hitherto been able to form sugar bj cbe« 
mical agents. It is trae,, tliat Fourcroy and some others 
supposed^ lhat nt some'tjme or other we should perhaps effect 
the conversion of starch Into sugar> as the component parts 
of these two substances come infinitely near each other. 

'' Starch/* fl||rs Fourcroy, announces itself as a little less 
carbonated than gum : wc may say, that it comes very near to 
saccharine matter ; and wc shall see hereafter, that it appears 
in fact capable of forming it by a particular alteration oi its 
own substancei'.** 

and from gitin. Under the hcad^ 2 /r;t, the same chemist expresses himself 

41S follows. It is not improbable, that art may effect the 
conversion of gums into saccharine matter ; and already I have 
several times remarked, tbjt an aqueous solution of gum, 
through whii:h oximuriatic ga,s is passed, acquires a saccharine 
taste, mixed with a strong bitterness. This view of the subject, 
at present quite novel, will lead jto many researches, and to 
useful results.*' 

It is ev^n pretended, that several authors say they have ef* 
fected ibis transmutation of fecula into saccharine matter : but 
faow'^is it possible, that they should have succeeded, and been 
silent on n fact o£^ucb importance ? 

bur by no one looking over what has been published by natural phltoso- 
before Kir- phers, it appears incont^table, that it was reserved for Mr. 
ohoflf. Kirchoif, of the imperui academy of Petersburgb, to convert 

Varcb into gummy matlb', and this into saccharine matier:^, 

Hia 


Said to have 
been : 




Component t 
parts of starch, of 


* Ann. de Chim. vol. LXJCXII, p. 14a. 

According to Messrs. GayXussac ^’d Thenard, sUrch iecompei^ 

Carbon*.. ...43*5/^ 


rlidrogen*' 


6-77 


JOtJOO 

X Mr.BoalUoa lAgrsu^ Hb already found 


loi^dirM* 
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Hii discovery^ which opens a new career to vegetable Hi« discovery 
analysis^ and jnay lead to interesting results^ has induced Mr. ^ 

Vogel to pursue these new iapta« His first eacperiiitenis^ some 
particulars of which he has given tn the Journal de Physique, 
differ scarcely in any thing from those of Mr.Xirchoff» except 
in hU observing, that part of the saccharine matter is formed 
in the course of two hours boiling, and that the proportion of 
two hundredths of sulphuric acid produces more than that of 
one hondredth, the quantity mentioned by the chemist of 
Pelersburgh. 

Since that time Mr. Vogel has followediphis experiments 
with more care, in order to acquit e an intimate knowledge of 
the saccharine' matter, and the mode of its iormation. 

To remove every idea of the saccharine matter being the’^ot ready 
result of simple extraction ; a matter that, having escaped 
fermentation, was concealed by (lie starch ^ he washed the 
starch with a stream of cold water, before lie made use of it. 

When well dried and rcducetl to powder, be mixed 2 kil. Method of 
[4lbs. 64 oz. avoird.] with B kil. of Seine watji^r, iicidulated uciagit* 

with 40 gr. [0 02 of the weight of the starch] of sulphuric 
acid at 56a [r6'3i]. 

He then boiled the mixture in a silver basin for thirty-six 
hours* There is no danger of its burning, except during the 
first hour, when it must be kept coustantly stirring with a' 
broad wooden spatula. After that time the mixtuiq grows 
much more fluid, and requires only to be stirred occasionally* 

It is essential to keep up the quantity of^ water, by adding 
fresh as it evaporates. 

After this boiling, it is to be clarified when cold by means of Clarification* 
charcoal and chalk, and the whole p to be filtered through 
flannel. 

* The liquid having been evaporated nearly to a sirupy con- Evaporation, 
tistence, it must be left to cool, chat more of the sulphate of 
lime may fall down 3 aher which the clear liquid is to be de- 
canted off, and the ev»omtion finished. 

The sugar thins i^ained with two hundredths of solpburic ^ 
acid in a silver basin was much more saccliarine, and less tinned copper, 
high coloured, than that made in a basin of tinned copper. 

ttarch loloble in coM water by a slight torrefaction, and thus as»imi- dered soluble 
it to mnmbigai. 9ec Uulktin dr Pharm,, tom. iti, p. 395* water* 

T2 The 
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Lc*c! may be In general tlic laitcp cannot be used for the purpose, tbc (in 
being atrokigly at lacked by the long continned boiVi^/ A 
leaden vesjsel has been substiluted for it with success, , 

Qttamttyof The 2 kil. botfod with two hundredths of siitphoric acid 
yiektc'd, iu sewral comparative experiments, sometimes a UUle 
less, sometimes a little more than 2 kil. of sirup at 33* of the 
areotijetcr [r'iQS] j so from a mean of them we may con- 
clude, without af»y material erronr, that starch yields its ovm 
weight <»r sirup*. 

M^nyaw^ct As many subi^nccs liavea decidedly sweet taste, for instance 
of null:, %e sweet mat ier in liquorice, the swi*et prin- 
ciple of Scheole (lonued during the action of fat oils on litharge 
io maknig plabtcr'^), without however, containing an atom of 
sugar, Mr. \^o 3 ci thought it necessary to ascertain, in the first 
place, whether the sweet liquoi from starch contained real sugar, 
•kigarf/om Por this i)arp<iae he mixed some y»?asl with 200 cr. [3080 
mcuced, starch m warm water, and [)ul the whole into 

a phial, cominunicating^whh the pneumatic apparatus, by 
means of a rigmoid tube. 

fiviDgout Fcrtneiitatioii souu took pKice, with a very brisk cxtricatiou 
carbtuuc av d, tvirboiiic acid gas. 

'i he 200 gv. of hirup yielded l:y tlie fermentation upw'ards of 
atculiuL ^ llj y qn 3 ||j,] carbonic aciil gas j and a notable quan- 
wilcohol was obtained by distillation. 

Siruj^of starch It /is ceKain, that all sirup of starch contains more or less 

lentwiitgutn gorn, the quantity pf which varies extremely, according to the 
liroe of boiling, aiKl ibo weighi of the' acid employed. 

Kcsultof its The most saccharine sirup evaporated slowly in stove, and 
evjjsoratiuu. HKwIds, alkuvded a [x:rfecily transparent elastic 

. substance, in every rea|jett similar to the paste of jujubes. 

May be eni- author has no doubt, that apoiliecaries may avail them- 

*“ selves of the sirup of starch, for all this kind of gummy saccha- 


Qttamttyof 
Mtcar pro- 
duced. 


Mjiny aw#»ct 

MtlMhtuc.(:A 
crontain tiO 


f/om 
i! 4 ich fci- 
mcuced. 


f fving out 


atculiuL 


Kcsult of its 
evjjsoratiuu. 


May be eni- We author has no doubt, that apouiecanes may avail them- 
^ir^rirlac *1^® sirup of starch, for all this kind of gummy saccha- 

buthhJcii- * medicaments, particularly ilioje that may remain iu a soft 
quescent. gtate j for the sirup of starch, thus reduced to a solid state, at- 
tracts moiniire from the air. s 

^cula of pa- Ml • Vogel substituted ihe fecula of^otatocs for starch, and 


/dReculaof pa- 


y^^ equally obtained a very saccharine gummy sirup. 


^ • Starch boiled eight hofhrt wUh four hundredtht if mlpburic acid 
yielded thesamc reiultt. ' , ^ 

Thi 
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Tiie gam was separated by boKing llie sirup in a dose vessel 
with a}co!)ol at ^50*' [0 b68 ] 

The matter on whkb the alcohol had no action^ and which The gnte • 
was found in the most perfect siivp to the rpianlity of two 
tenths, was very viscoas. Being dued and powdered, n exlii- siruhir to gu« 
bited ail the characters of guai arable, naiWly, Us sohihdity 
in cold water, forming a thick mucibge, iiwduble iti 

The only char&ctoi , that appear?* to distingtd'h ll-.li rr.ait;; not 

from gam arable. Is its not fornno^^ inucou:^ aclJ ’.v.ih niuic y 

, , .f ^ PCUl 

acid. 


It haftl>een av^crr-^1. hovvov.er, that ihe gu^^tny n»nUcir pre- .j.j 
cipjtatcd frem srrr.p of starch is a coh^pjund of sMri h, watcr^ to:»e com- 
and sulphuric *wid. poutid, 

To wli«fy himself on this head, IVTr. Vogel poured a small imt thi^clis- 
portion of aleohfU iuco sirup of stm; h. The ptocipitate first 
formed was composed cf 'sulphate of rime and gum. When 
this was sejKiraloJ, he poured more tdeohol into the soup that 
had Ik-oo decanted iriim it. The second prfci[)Uaie was 
gnmrny matter, unmixed w'Uh sulplSlte : its sohnion in water 
was no longer rrudeud turbid by muriate of harjtes. 

^ The author^ ivnvv ver, not conttnu Hilh tliis experiment j Farther ronfir- 
fw il raiglit be ohjt ctcHl to him, that ilic solplmric acid, being 
chemically combined with the gum* would not r|nit it to unite mipiiuric »cid. 
with the barytes. He dissolved this gnrn ! I itTcfoie in luirytes 
water evaporattxl to dryness, and gave the mass a strong red / 
beat in a platina crucible : thus the sulphric acid -tiliould 
have been set free, and no doubt would have seized on the 
barytes. Besides, this sulphate would have been decomposed 
by the carbon of - the gum, and converted into a bulphurri : but 
muriatic acid poured on tiFj calcined matter cxiricotcd nothing 
but carbonic acid gas, and not an atom of sulphuretted hUtogeb 
gas chat could be reudered sensible by paper iinprtgnatM with 
acetate of lead. 

Besides, the gum distilW on an open iRredid not give out any ^ 
sulphurous acid, or sulphuretted bidrogen g;is. 

It is not therefor^ hydrate of starcli combined with sul- Hypotheses 
phuric acid j whicl^flbrds us a fresh proof, that we must take “J** be has- 
care not to frame hypotheses before we consull experiment. ^ 

He made the same trials with llie^sirup deprived of gum by 
alcohol, wht^4id not precipitate the muriate of bary tes j bnt 
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ftdd io the •!. be coald poi discover iu it the Icpst $raqe of combined 

acid. . . 

^Aiirion of acid! These experimenls could npt fail gradually to lead to an eitami-. 

oil other sub^ nation of the action of ackkdiioted with water on some oiber sub* 
•taacei med. Sugar of milk first drew his attentioD j anj;! with the- 

greater reason, as we have already announced this snbAtaoce to 
become more soluble in water after it has been treated wjth 
acid*. 

Sagar Of milk Mr. Vogel boiled 100 gr. [1543 gre.] of sugar of , coilk with 

aul^hurr acid. 2gr. of snlpluiric acid at 5GP [r63lj, 

^ for three hours, adding pore water as it t vaporated. After 

ing saturated the eacess of arid b)' carbonate ol Utnb^ he fijtere^. . 

The liquid, though cieai » was slightly coloured. £vaporat^« , 
slowly in a stove, a ihUk Inownish sirup remained, which con* 
creted ipto a crystalline mass at the expiiation of a few days. 
Saccharin# matter resembling soft sugar has n aiuch more saccharine 

pr^uct. leste than the iqost concentrated aqueous solution of sugar of 
milk. From this ei^tremeiy yacebarine laste the author was led 
to suspect, that a real sugax%sd been formed, capable of giving 
rise to the alctSbolic fermentation. 

■'#1 

fermented, product mixed with yeast diluted with water wgi.., 

scarcely placed in favourable circumstances for the alcoholic fer* 
inontation, before it commenced in a very brUk manner; 
though sugar of milk never ferments, as is ’well known to all 
chemists,, and lias been recently placed beyond all doubt by the 
numef&is experiments of Mr. Bucliolzf. y, 

and yielded This feixqeuted liquor yielded a considerable quantity of 
alcohd. alcohol. On varying the proportions of sulphuric acid to thrpe, 

four, and , even five hundredths, very saccharine crystals, that 
ran into fermentation with extreme ficility, were constantly ob* 
tmn^lpmlicalarly with five hundredths of acid. 

Kitric acid has two or with four hundredths of nitric acid the sugar cf , 

milk could not be converted, into a fermentable sugar. , 

Muriatic acid Three grammes [46 3 grs,] of mdriaticacid conver,tcd 

sugar of- .milk. into a very saccharine sirup capable of the alee* 
iU^sddhas holic fermentation j wfaUe 2, gr. £30*&9 ^ radical vinsfK 

made no alteration in the sugar of milk. 


Saccharin# 

product. 


fermented. 


and yielded 
alcohd. 


* See Driam^cricH Jisi 
Y iu Ddam^therieb Jett»» 
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AH these sirup! reduced to die crystalline statie differ suMtinrt 

sugar of milk, not only in being susceptible of the alcoiiolic 
iermentation, but also In being yeiy soluble in elcobol, a property of mldL 

that sugar of milk does not possess. Evaporated to dryness by 
a gentle firei a white, granular, and extremely saccharine mass 
is the result. 

It remains to explain the manner in which sulphuric acid Tlieory dtdi* 
acts 00 starch and sugar of milk, to take from them the pritKiple 


that masks the saccharine substance, or to convert them into fer* 
mentable saccharine matters. The author confesses, that it is 
difficult, and out of his power, to give a cllar and plausible 
theory of this metamorphosis ; and, if he risk some notions on 
this subject, it will be with much reserve. 

many are disposed to adopt the opinion, that sugar exists ready SupposiHoD, 
formed in starch, and that the sulphuric acid only dissolves or that th^sugar 
destroys the principle that holds it enchained. ih^itsrclL* ^ 

ft is obvious, that this reasoning is in a considerable degree objections, 
vague ^ and besides, that it is foundc|| on no ex^riment, direct 
or ]ndirec(. In thin hypothesis too we must imagine a com- 
jioaod altogether new, sugar combined with a substance that 
riders it insoluble in cold water ; and sugar has never yetpre* 
sented us with such a compound. , , 

Others have supposed, that heat alone is capable of effecting suppoiition, 
this conversion of fecula into saccharine matter ; a fad which, ih«t ^xcon* 
if it were confirmed, might throw fresh light on the saccharine Iim 

fermentation of Fourcroy. ^ alone. 

Accordingly starch has been boiled with water four days in This dis- 
auccession, till it became extremely fluid. The filtered liquor proved. 


was evaporated, and the result was a^bick mucilage, very bitter, 
widioat the least taste of sugar. The starch remaining on the 
filter resisted the action of boiling water, aodubibited If^ery 
Mrd homy matter. 

It remains to be examined, therefore, whether the sulpburic is the acid,eF* , 
acid, or the starch itself, [^decomposed. 

To judge by the IctterlTrom Petersburgb, the Rossian chemhls 
seiMa to suppose, jfAi a decomposition of the suiphttric acid seem to 
takesplace. , the former. ‘ ^ 

To account for these phenomena, we should operate in close 
▼esiflla. tht frothoj|!introduced into a tubulated 

rectivtr 
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tvith flu^r of receiver a hunrlred grammes of sugar of ruilk, four of sulpburic 
acid, and four linmlrcd of water. 1\) the neck of the rciort 
® was adapted a tiibnlaicd receiver, from wbieb proceeded a «g- 

Oioid tube, opening under ajar filled with water* 

'After boiling fi.r three hours, no had come over, except 
the air contaiia'd in the vessels. A pi'*ce of bine paper intro- 
duced into the lu-'dv of the retort was not reddened. The wa- 


« 

Tlic B^igar of 
milk rirciMn 
poticd, nor tlie 
acid. 


Kipcrimcnt 
rcpc,;tril in 
elute Vtft&elt. 


ter that lind pa'^sed into the receiver was without taste, did not 
redden litmus paper, Ind no smell of sulphurous acid, and did 
not precipitate limc-w'ater, muriate of barytes, or acetate of lead j 
consequently it oonufned no sulphurous, sulphuric, acetic, or 
carbonic acid ; in short, it was nothing but pure ^atcr. 

^Baryfes-water travel sed hy the bubbles, extricated during the 
process, jva'i not rendered turbid in the least, and ihe gas that 
had passed into the jars was nnibuig but the air of the vessels. 

It is evident, tha.t the sulphuric acid had not undergone the 
slightest decofnposilion : nevertheless, llic sugar of milk was 
(lt\ otDposod i it had a much more saccharine taste, and after 
saturation with chalk it fermented very rcmlily with yeast. 

It was necessary, therefore,, to examine the 
action of the 'sulphuric acid on the substances 
For this purpose the same ojtperimcnt was begun afresh in close 
vessels, vv lib 100 gr**, of sugar of milk, -lOU grs of water, and 
4 grs, of stilphurii* arid. i)uri;;g rtie process no gas was evolved, 
as in the prccedii.g e periment. 


in question. 


inrater appa- 
rently formed. 


liquid was then concentrated in a dish accurately 
weighed, after having added 5 grs. of potash saturate tb^ 
acid. ^ * 

The m^s« thus evaporated to dryness should have weighed 
1 00 grs. in consequence of the 100 of sugar of milk, 4 
p,rs. of sulphuric acid, and 5 grs. of |K>t;»sh employed j but It 
weighed only 98 grs. co:jj*eqtjttnily there was a loss of 1 1 grs. 
This experiment was repeated twice more, and there was stiU 
a loss of 0 or 11 grs, giving a mean of 10 gts. 

I’hU loss is too great to be ascribed to y errour m the 
weighing, which was conducted with the gqiatest care. 

Hence we must conclude, that this diminution of weight 
is occasioned by a quantity of water formed at the expense 
of Ihe^ sugar of oiilk ) and |his with the ason, as no 
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no add, and no other volatile substance, was extricated 
during the hoirng. 

AlUhese . xporimen's wi’b the s.igar of milk were equally starch afR»r|Il 
repeated with except ‘!ni a miicli larger r]\ianlity of wa- ^‘niUr rc- 

tei" was added to pi even: It bnr.ilng. The results were 
the same astho^c obiained with sugar oi milk. 


Conclusions, 


From all tliat hns been said, it follows : 

1. That starch and the fecula of potatoes, boiled with waterQpr.eralcoR- 
acidulated with sulphuric acid, are converted into a li(|uid saq- cludmw. 
chaiine matter, the quanlit)' of which corresponds with the 

weight of the slarcli employed. ^ 

2. That iliis saccharine matter is susceptible of the alcoholic 
fermentation. 

3. That the sirup of starch is composed of gummy matter 
atid saccharine matter in variable proportions. 

4. That the sirup evaporated slowly in a stove exhibits an 

elastic .‘ubstance, perfectly transparent. ^ 

5. I'hnt the gummy matter exhibits all the characters of a 
true gum, except that of forming mucous acid by means of the 
nitric. 


d. I'hat neither this gum, nor the saccharine matter, holds 
sulphuric acid in combination. 

7. That the he.'^t of boiling water alone is jnsufBcient to con- 
vert starch into saccharine matter, as nothing is obtained but 
a bitter matter, and a horny substance insoluble in boiling water. 

8. That sugar of m'lk treated wi^b two, three, four, or five 
hundredths of sulphuric ^icid is converted into confused crys- 
tals, which have an exlccra^^ly saccharine taste, and are suscep- 
tible of the alcoholic fermentation. 

p. That this saccharine matter does not contain any shl- 
pbnric acid in combinatiJl]. 

10. 'I’hat (he niurtayc acid eifects the same changes in sugar 
of milk. 

1 1 . That ueitliCT the nitric nor acetic acid converts sugar of 
milk into fermentable sugar. 


12. Tha 
sugar becoi 




ar of milk thus converted into fermentable 
liy soluble in alcphol. 


13. That 
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13. That W^hfliic acid ii.not deeompoaed is KracUttoiM 
starch and sogar of milk : and that, from the &c(a menUoiiied, 
it isffluch more probable, that tbeacid takes from' these Sdb^ 
stances oxigeo and bidrogea in the proportiotia neceMaiy M 
form water. 


VII. 

V- 

Ahitact of A Paper on the Deliquescence of Bodies j iy MTb 
* Gay-Lussac*, 

Deliquescence ^ the 17 th of May [j 81 2] I communicated to the Sd- 
reducible to ^iety of Arcueil some observations on the property that 

^plei.' ^ ^ * bodies have of attracting the moisture of the air> and v^hidi la 
more particularly designated in chemistry by the name of 
deliquescence. This property^ hitherto badly analysed^ may 
be reduced to general principles, by which we may easBy 
ascertain what bodies possess it, the variations it undeigoes ac* 
cording to the temperature, and the degree of the hygrometer 
at which it begins to manifest itself. I|| 

Owing to the As the deliquescence of a body Is owing to its affinity for 
?iS«*^cfor ^ affinity is to diminish to a cer» ' 

water, tain degree the elastic force of the vapour contained in a deter- 
minate volume of air, it is very essential, both for fenowiog 
Mode of ascer* whether deliquescence can take place, and for obtaining con^ " 
tainiQg it, parable results, to place each body in an atmosphere completely 
saturated with moisture. Thus we find, that muriate of sodis, 
£xiati where it sugar, &c., are very deliquescent; and that even nitre, and 
many other substances, in which this nroperly bad tiot bedn ob- 
served, possess it more or less. 

Temperature We cannot thus ascertain the degree in which a sobstaOce 
to be attended jg deliquescent : but, to accomplish ihis^^ve must first observe# 

* ^ that, the deliquescence of a substance depending on itatlfiiilty ^ 
for water, and this affinity itself being s^ikingly modified faf 
heat, it is necessary to consider each^Jemperature in pit-" 

V 

Method of Suppose then a given substance, solid or liquid j end 

know its <]egne of deliqueaceogp in ao#itjntiug^V 

* Ann. de Chim. Tol. LXXXll, p. 

wiA 



OS THI Qt BOOUS. 


witi> SMHtwe St 15* of the eentignde tkennonieter [59* F.] • ^ce in vfhtcH 
If it Jh? ieHd, first make a saturated solution of it in water at Jj Md>4taDce it 
15*? F.)> and boil tbe solatioa*. If boil at jtX)'' [212^ F.] * 

the.boiUogpgjiDl of pure water, the substance is not deliques- 
cent : but if it do not boil at so low a degree, it is more deli- 
quescent in proportion as the boiling point rises higher above 
100^. Thus muriate of soda will be very deliquescent in air 
saturated with moisture, for its solution in water at 15 [59" F;] 
will not boil below 107*4". [225*32 ' F.]. Nitre, loo, will be 
deliquescent, but much less than the preceding salt, as its solu- 
tion dt 15 bolls at 101*4 [214*52 F.}« 

Estperiment here perfectly agrees with the theory ; but to The thcog^ 
have a gof^ J v ew of the deliquescence of nitre, and of all sub- 
stances like it feebly deliquescent, they must be taken in small Treatment of 
separate parcels: in this state they will be found to dissolve diglnly^elu 
completely, while large crystals would only be covered with a 
liquid stratum, or would dissolve very slowly. 

It is easy now to perceive how important it is to attend to Importance of 
the temperature i for as beat greatly favc urs the c^igpbiDation Qf**”'P**^^*“** 
ills with water, the boiling iwint of each solution will vary 
icqrding to the temperature at which it is mad . Thus nitre. Nitre; 
which is but slightly deliquescent at 15*, the saturated solution 
of which boils at 101*4, would be greatly so at ihet temperature 
of 100^ £212^, as the solution saturated at this temperature 
would boil only at 1 10' or 1 12® [230” or 233 6" F,] 

Acetate of lead and corrosive sublimate do not p ^'ccptibly Salts not dsti- 
rctiird the boiling of water; and accordingly they arc not at all 
deliquescent. 

In ascertaining the boiling poiu4 of saline or acid liquors, I Liquids boll 
observed a singular phenomenon, that deserves to be madp 
Kooi^a. It consists m tbis^ that water, or any other liquid, 

shall here observe, that, instead of taking the boiling point of 
csikliqttid, it would be mers accurate to take Che force of its va- 
pflptdHthe temperature it which we would determine its degree of 
dtiuquescence, because thf elevation of the boiling point is not pro- 
porfiun&t to the quanrtty of salt held in solution. Similar meant 
ibottld necessarily be employed to know the force with which solids 
atliract the vapour of water, without any change fn their state ensu* 

^ia||[, at woutd take place with lime and salts deprived of their water 
W subject is treated at length in my erigioaL 

doei 
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ijban m ^oea nol boil so »oon4p a glass vessel as In one of {netal^ tinless 
lrott,cop|3er,or some other raetal, powdered charcoal^ 
insoluble ^ pounded glass, be pul into the former. The diderence of 
fowdw. ’ temperature for water reaches io [2*a4'^FJ. and sometimes 
Tins uwf af- even more. This fact is oi the more import aace in the gradua* 
a«ion**oft?ier- of tbermometers, .Vvwemay olijervc a similar ditferet^ bc- 

VAosaeters. tween two ot these imerumunts made with equal care, but the 
upjxjr points of which were taken one k) a gt ris, the otlier tna 
metallic vessel. It h true, tiiat If care h- i.:kcri !iot to immerse 
the ball of the ihermofucter iii, ^atcr, the ditreic'^co will be less. 
Nesalt iDwvTs j ijavc loiuid too, that oosnU possesses the [aoperty of lower* 
j^JjoiliL'g Injg the boiling jioiivt of wafer, thau^^h xichsrd has asserted 
the centrary. 

Decree of the Knowing the boiling point, of each solution, by means cf 
w'hich we have a measure of the dcliquescc:ncv the sak, and 
will dchqiieflcc of Its affinity for water, we may go farther, and ascertain the 
asceruioably. J)ygronieter at v hich deliqucsctmce begins to 

take place. All Jh *t is necessary is to place the hygjotneler 
under ajar moisteiicd with the sidinc ^olinioD, and observe the 
degiec it wilf|>oint out at the expiration o( a few hottia. Thus 
it will be fouiKl, that with a solution of luuriate cf soda, satu- 
rated at 15” [59”], the hygrometer will stop at will) a sola- 
lion of nitre made at the sanvc temperature, it wlil stop at p? 
or (hereabout, 5rc. 

Mrtfiaie of Hence we may conclude, that oinriatc of soda wiii not be 
deliquescent below the hygrometer, but will begin to be 

so at this point, and become much more dciitpiescenl beyond it. 
When a table indicating the degrees of the hygrometer corres* 
ponding to the boiling point a certain number of salts is con- 
flUacted, w'e may determine the degree of the b}'grometer at 
w^ich i|]l the others will begin to be delii^ucscent^ as soon as we 
know the boiling points of their aqueous solutions. 1 need not 
^ observe, that what is applicable to deliquescent salts is likevfise 

so to all the solid or liquid bodies ^tb^t have aoy affinity for 
.^uipknric acid water. On tliese principles we shall fpid, that concentrated 
abtorbs more sulphuric acid is capable of taking moreNhan fifteen times Its 
?crwe(ght*of** water from air coroplelely In setting imt 

water. from this property of various saline sblntions having different 
degrees of elasticity at the same temperature, it is easy to deter* 
mine with precision for every temperatum, degree 

of dm 


Mnriate of 
fvda. 
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of the hjgromieter, the quantity of vapoor contained in a gifen Quantity of 
volume of atr; which Satissure could not do^ notwithstanding 
his accuracy j on account of the imperfection of his processes. ^ ^ 

This method » which I have already pointed out, consists in Prooess. 
takmg liquids, froui which nothing but water is separated by 
beat, and boiling thcLn at vc^ry diilerent temperatures; lor in- 
stance, sulphhvic ncid more f»r legs diluted ; placing the hygro- 
meter unde»*neith jus w'eliod with each of these liquids ; and 
observing the d i^rec at which it ^(ttnds. On the ofte hand wc 
know from my o\piisimonts tlic dviTiily of aqueous vapour, 
wliich is to (hat of .lir 3-: {.:n to ; on the oflicT wc know 

the boiling or ehsticily of • .icli liquid onclosid under “a 
jar With the hygrometer : consequently we have all the neces- 
sary data for (ho solution of the ptoldcm in qucBtion. On this The sutlMW 
f am ai prciosii employed, and I trust it will not prove aoin- 
terestiug to (he science of hygrometry. 


VilL 

Remmh on (he Corrcspondftice Ittwcen Dr^ Bostock and Dr. 
Marcect, on the s&lject of the uncombined Alkali in the aiit- 
inal Fluids, In a letter from Gloeub Pbarsok^ M, D. 
F.R.lS,lsfc. 


To IVilliam Nicholson, Esq, , 

George Street, flanover Square, Oct. 27, 1812. 

SIR, ^ a 

I N your Journal for ^he present month I read the letter pf jQtrodactiou^ 

Dr. Marcet, addressed to his friend. Dr. Bostock ; io which by reference 
he offers the evidbnee of some experiments to prove, that the cet^^lettS^to 
potash which exists in the animal Raids is in the state of muriat Dr* 
(muriate), “ that Ae whole of the uncombined alkali is therwn 
•Oda/’ ^ 9 ' byDr.B. 

It appears, that Dr. Bostock was of opinion, that the sup- 
posed uncombinetf alkali was potash, acoopling to my pro- 
visional conclusions, and not sodn : hot on the representation 
of evidence ^ust mentioned, be has changed his opinion, and 
tleaelbre haS%toome the vehicle of Dr, Marcet*s ^letter to the 





Stitein^dM Olie«itbofl^fl«dti^';;4rii^i[^ioB 'fo'lie 
kMW(i^ooii> ***» *** ®**“* ^»*riiBjg'’fli*t cwsiy ibiidSir ^ 

.cluiii^tiiip^^l^w fisaiova^, ilthongh J wa*n<^ ready toMid^e, 

iiMert. that more than prwisHttal 

'■ to hw b«u likely to be obtained, I al least expected to find a^^a^ 
f**^l^* eontraswniig testimony. This I waf prepared to 

far, reasoning merely from the known fii^ 1 shd^ ^^lelt 
tio bntniliation if new et^enoe indicated adrerse coiidlilfe^M^ 
f‘ Nos non judicis sed indicis personam snstilSinQl." 

But on examining the evidence, skbieb it is asserted 'lias'^fO* 
doced conviction, “ removed every diadow of don^" 

**4l>t the question at i^," I was unable to perceive a^ odw 
iacts to alter my fimaer oonclusfons ^ hence 1' mi|^ hiile 
S^ied merely by a oounter^declaratioa and reference to 
ttoanswered experimenta and inferences. As, hostiver, d^is 
jobde of psocedare may Iw deemed neither' decort^ dStiiy 
opponenhlm, fee testimony produced of respectabhT person^ 
iothority, nor satisfectoiy to the public, 1 reipectfnliy (MKat; Hih 
IbRowing' brief exporition and remarks.- 
Ih. ||/ti iiait‘i Matceti^s authorises his oeif^ce 

pi«rait^uacd,iD'fennet' eomdustoos, wai' this. The saline mattgrs’itf the 
Mittm-tif bkwd were pracured by evaporation to diynm^ 
neratioa, disMiotion in watery 6^ioo, evaporation Iq^iittik 
diynesr, dissolution in aedtio aeid,dis 80 lnHon againof fee di^ic* 
cated adetic compound in alcohol $ evapiiifmion of tfiiii' . 

ness, and fusion. The fo^ mass, amounting to'abdidlt^^mt' 
Jl^ins, wm divided into fear parts^'k, b, b,''d. ^ - 

H £.«. 1 . •> contained abundadcfeof 'mnriafo^cld.** 
Bt'Oisfoloed iif water, and''aiigflfered'l8^drii|iai|fe.^^ 
aeooriy, an efeorescent mass of festbety crystals w a a t riBsatel^'* 

' «. -Taifeiffe 'wrid add okyduifet^ dr {datifeiiiiife^^ 

. pwsefefeof-^'ptnash. ^ 

- tiowtlJean onfy infer fr^'fedBe <a^periifiinia>'l^'fe 12^ 
fefes 'ofther-ibf' .sodaiNw -'nfiifeiafe/ tiNff ' 



^pnUibtt;.daiifidfe#^}ii|*%f, Iff*. 




twr 


i^UlMefyen^of loda ig a fi «4 ftote> wtd eveo onijc. cqni* 

{xtttiaii^ «it]i;iolplbiii!^i^4^lpgrfr i»lpl^ of abda* 
_||l4;Ml{!lMkteof,pot«^. ^ ■ ■.•• - 1 ’% 

,9<iroi^^f^|nlO|ig^~iU '«qairoc^ for .tto aodaaoay. ber^aod. . 

from tlH|[ do^otppontiOq of mgriatb^ aoda 
tlW.fi^WH'm a^. ,^4 aha.iDlpbatoof.pot^flaillP ilriso 
from ^ deoomgioaitiiw of pot^ omtad tg apmoabid* .such a$ 
caibog^muiuticyikc. imitad,! woakt}t,to4boolh«i«8jl(f. 

Hai^i^Bi^{B,npevidau(»i>f soda ia.ai. free «ta(o... ' • 

.., lU.'ne portion «h g^nitrig acid, rbomMdat orjpi> 

■^,andjpppriicn9^<;Fyat«ia, . ...i r-. ^. 

, I ^iil opt jrepeat ,% ol^ti«lsJ-lllse4toail]^condai^ 
frpfDtl^ foim 0 ^^ crysul^ i^pephdty in soch|ainuM>.pbrtiQnaaKf 
^tfer M|.a!{«naU|Ktff;4^ a grain,.Mt fortb«> AiU]r ki a forsfMr 
P*fWi faotUmaf te right juit' to romarh, tbatlhiioxpori** 
inept ia iocQPolcMive and uniatiafrptoijr : i.hepaoM if aU iho 
otyitala weriaatiateof soda, than all ^ laiiopnmf ipoat tow 
bm.Bodaj aud 3(Uy, if ..poly a part, was aoda, aqd the rest 
Was muriate, thro thii.^uuttoveberodepoo^aunded byth# 

.jdtrtoacid ; bpt.^y, if tbiaoouHl toppro> thro th» w^ole 'of , 
thetbomto u^bt be from thodroompopoM inariBtOi(tf .aoda t ^ 
dl^t vhole.of the ctystots ,wroa..rhombt df t^ate of 
•oiu. what bacama of the pi^^I piystals of muriate of soda ? 

ly^. .^^jwrtipo 4^ wU|^ .oiynortoo,-of ^ioiii, gave a .pre» 
dpiitelte of ..potatfr .oxypmuwte of platioa, and by evaporation 
aoda^ite^of {Apj^. . « 

, Here the puestUmpopcuf, .u. wtot ate the proofs of so4| 
tuaiiateof {^nal.. 2^;iybatatetbe ptoofr, that soda. -mu* 
itttetf ^|ij|^«iisjfram-free.jqdai, and not from moiate of 

' *v-'. a.- a" . . . ■ i 

.ap^iiig mppM to be Araaa/bh to the adverse wh/«bs s^ 
parly, it most be nbtiped, that "the carbonapaous eltaJite; ^ 
iq^abpip.spq|eoof after ftadpn did oijt deliqiMwo oo/dli^ «««•»•» 
to^tetoaRiBjdampidr,” } nroarioa|id^,|B)ii^'atoioli^t 
«l||lft.adt|) wj^ePto wt ed iuttMs^'.jand jSa^pt^,enid$ f aad U 
'^.tipfiipiiteOff^ of asynm jof. bloody 
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on tan oycAMmtflft iii nvios*- 


porfian ,>^»% wot aim^of a |raio> og mofthalf » 
inMilkMHiHi A«C OHtbgr N* 

Ank^t9mm«Mita|ota^«ii|k , 

ObjprtiM^ I*, at tAnmtfJ a]«M»lij«et‘ * *• Wft 

& awiiiMd* witboot teittmon^ that 
?'|ttppoiiio&of tBDnatflh of pcftaih. It t», I bUieve, adraitied, 
* m^truom tlilMlm mhte but if this beau 

f "omMiCi 1 demaud the {voef. '< * 

2^ not admitted, at I i^Ouif^ud, that acetate <4i soda 
is Dondeliqaeiceat} and ihondord tbe^pioof i Ot the 

aBub being potash from t]ie daBqviesceal pi«tM(^y of the ace> 
tale Vrateagerly seised to expose my ignorai^ by qitfltuigly 
exclaiming, that 1 had commUiod a pa^Uit erf our, 1 acknow- 


ledge, that Had taken fo grtutlad, w>th moft chemists, what 
I j(|btequeotly admutelllytn oat a bull am now in a 
doubtful state ofibiod, Wkb regard 10 this property i fur profeafjlr 
fidirsebns confidentiy ossuiea me, that aoetaieof soda was found, 
by repeated experiments, b> be nmforqoly Qondeliqafiscent : and 


on observu^, that in my expeiinient lhad found it otherwtse, 
we sgree^ km probably the different resulu were owing to 
th|;<|ada I used containing a propottioni, however minute, of 
potash, and which I could npt perodivq by tac(ancacid> whaeas 
^ that he empk^ed was exempt* If this he true, it will be a 
atioogar proof, that the alkali is pota^, than the united testi- 
, ^ snodies prodbeed to prova that it iaaoda. 

^ 3. Dr< Marcet argnea, thta fromprmciple tt may be jofernd. 


that soda, sind not potash, it the impregnating alkali, because 
^ the latter attracts hmriatip acid more stropgly than the jbrmer. 
Ibis is true m the ciicatt^lanc^ ^ amii^ elective attnction ; 
^ut any ||i^ing from this law,* wh^uoie ti|||n oae men- 
otmcIbClii iweient, and two or mfluftesea, is fallataous; sdpe- 
ctaBj^ when the diflerent.snbstasces, pmsei^t are not certainly 
hootao. Aodl^ 1 tm^ observ^ 1 have nwt contain- 
phttad potadi^as existing ip an (mjii^ibined state in the aniaH| 
frttKlbrlpttipreditylbeondiiiidl^ wiybadestrC^ ad^ep 
wifo anb^oxide. This acid> front smnetriala 1 was 'mci^ 
tohoroDoiew J i haul iUd xbt vdEiUure to ot 

find jfima tU^«eiataipk«h(^^ 

dcibfhat idicotecided 4be htaa afodegonvif. not a aig^- 





l.ir reiii^ ^*7 ,*^*7*^ 

dis<»veiyV^>#®Nl<«’ a*&«aiii«j' 




asf 


tei 

union '>»'hl» . the alkali of theaniittal fitpiMir” 
public wifi soon be eAfied fay thjbthn^atlbtr/itilt^ 
langMge of a work' of thig looif I 

by n itic^ able edit^. Hence naoeb \ , , ,, 

ciall/ in animal ebemftl^ ilM ha«nM^> 
the' receifd before ug. Cn Vepal iiny <«-}»r{onabnclikff^6Qin a 
caseof <Mii^ee}ectiVa»attril£^. had 1^’ iirinifj||li;itr1l lln 
case of tbK ianf Dotit^ by my bppbnmt, ibr it WWM 
to be pai^ by. .^a«»iiiig fromp|ij%apre‘*iBonW be depended..' 
upon, I wouidr‘ai^^!&; that, as till abiniafg eithatt^anaedUtefy iiy * 
mediately llWi te^fetatdeft and as DegMab^ giilent>1y 
contain potnah or <^«r ifhit^ rfestnicti^ 

by fire, {tfrtea«)ni|6f»‘mcon(!^B%,tl^the floida. of onim^. 
mtiHte ilrhpi^gDatcd with pbligh rtaobh a atate 6f oonabhi^m^i 

I know it has been fapt so^ .itfie chemists, that 'tln ^ 
potash' moA he united* to toiittotic or. sul[draito abto, and '' 
soda must be imitdd .to' somd'wcnhto addj tocb'iaearbohic, 
lactic, acetous, malic, &c.,' %ra^iy to.the' asstmwd hm, th^ . 
the stronger rnenstnmm ntiites with the stronger basNt,* i|i^ 
the weaker menstrtlam wito the etohimt basis, .^t there'^Elil 
so mahj exceptionis to l^s tMe^^tli^if ^ttt^ torined 

alaw. ' ', ''•"' V'-f?' 

Lastly, in^is P, S.’ Dr. fdatteb toys' heffna'i^^l^'tjiie M^geaerat 
process above examin^on a scale,;^'tini a' i”[^_ 

tify.'sotne ^Udns, oP'bolhxfici' btooi^%|th dtovtotoe Itsiilih (e<to 

on small quaptittto'of dnimhl^a^ir^*-' 1 belieto toeh eyideacb.^^''^' 
is inadmisiw^i/ } 'for if cAere g^^ ^atesto^ of restijts b^ ' 
received:^. t^icndny/totk^erwilSfsI^ft’^^^ 
duoed to' tj^ lit ’msse ct^tobjtoii-Wiii' 
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Authority 00 My-of^cot, oot jcoDt^iit with, proofs f^gpenment, bar 
proof. endeavoor^ tocQiDtnatid a^t by v moil;. mi^iifUble autho. 

rity «f pplii^ v'.But Tr^tk is not the daibghter of mwejiuman 
atittioTi(yVl^..0f Ttine, pfoducit^ testinaonies of sense epd of 
reason. - ,1.,. , 

liregto haee petwitsloti to inake a very few remarks* which, 
lll^hbugbjastifiabte>yet . being personi.will afford but lenten en- 
tertaiument* and Atill leif instruction, to the public. Jn mak* 
ing thiSv^uthority the vehicle of hli letter* my opponent tliink-s 
proper to hxpyess disapprobation of my mode of controversy, and 
to more than insinuate, } should not have bt^ honoured with 
• further notice, but for the " interference" of hi* friend. Ac- 
cordingly, but for this fortunate circumstance the public would 
not have been .instructed by h^^ttcf beffttetis.’ This conduct, 
Ijips'n, I think is ratho^adffsII ( for a pubiic-spirited man wiU 
. always make sacrifices of bis feefings for the benefit of ‘the 
r^ttblic. It is, however, good, that the interference overcame 
the teaoldtion after ffnur' months' obstinate resistance. The 
Keatom why brad and front of my oiSendiog was, it seems, to the extent 'of 
Ih^^thyr.pre. an'attetnpt'lo }>e jocolu, fn wl^ I never meant to inflict any 
tone. ^ ^ wofindonthefeeiitigs. ttgrievelme,cerfaIn]y,tofind,thatsome 
itC ^ expr^ions were construed, iosidijusness— '* Non vul- 

• neft' fidelta atit^iid; sed otic^a blaijdpn, oi^ignantis.” In the 

endeavour fhh' proposed method of 

iflvt^l^tlbn^aiid ' to hoabt^' iUhsttiouk dtemists^ whose sue- 

• Ce^ttt/niiethodr^ere ndwoithfly disvalued, 1 preferred the 
iflanfler cX «aatt 6 ^kny e(i^plaltied",<d^, to the ^ernative—a 
adl^a rcimoostfaiiee. I'ttjras.i^aflRtotionate the Prince 
.^Fbiloi<^tsts,fno# nd^ord !) war'dtdiittosajf, Cantantel 

*' ; I tronldfiate hopt^^tbat, if thl)' warfire must 

' 'be cdnl^htd,)iMi:it c^\’WiB ^'t^ploy^/lfaat nothing be 

paihfiil senutioos in 

ir be aj^ri^/titat dur itiooMratid conclw- 

•i-', ..73>;vV . ■>* . 

^ I where £igii t^ms afieged, that hi had 

j 4 rammhcedii|^(M, |epA,w^spy(edh'ejiprd^ 
jdary, having Ihtttlm' mlti retaliation amply 

justifiable. , ' . , 



iiYoit.0io6Y, eomtsolrow utxtaioiMx. j29 1 

sions are hfS: Inductive xieafoniitga^ acc<>rij|]bj^ itolcndwa 

facts^ wfaiA ihercA^o art liable to 

being multiplied, wbitever be tWisao^^ iiQ 

tu be exDeriencedj as the parties will fucmft ub ‘ ^ <; 

I have the honeur tabC;^ , " » 

■ _ DrarSir, '■'* ' 

Yovv mo*t ^tthfo] Servwit, 

GEORGE PEAttSON. 

> •■ ' - :>f:- ' •• 
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On IfygTtdogt/, . H^fgrmebyi urlit tkfir Cvntuxioju with il^ 
Pkemmeoa obttnid in the Mmospk0it> - By J. A..J>b 
. Esq.V-.tlmS. >■ ■ ■ ■• 


SIR, 


Tt Tff, Nkhobon, Es'q^ 


I 


N the third part of noy pitpn on tbfleifclrie cAum^, pob' 
iished in your Nnoiber ,124; foe Pecember,- ISIO, ‘wboto portaut to the 
I have considered tjbt instrament w an aeriat dectro$ca^,'fX 
have shown the iin{i^tanc4 of stp^^gali tbojOf^t^pAanc phe> wAter : 
nomena, before a final 4!^sipa.(^|^ ob^n^ of > 

tion agitated for 8oaa|^lipie^'.jpn;;the,.,>u^rof,,V;^> ;wbiet^ 
it is a compound or a fimple sntetancei a qo^op. 
braces the whole theory ^ chyi^i^, I^g^bUy (9 

have made U evident in jba^ aineq edmo^heric pl;e* 

Domena are to tonaidei^ in the ipjittion j»f/the above quea^ . * ' . 
tion, we ooght to atiidy paitficniarly \R'' tb^ .pC.jjyiiiB’ r-efectri^ and wntieib 
in the atmosphere I ^wbich>j,vq^l^t .^^^ to'4lie ^ 
phenomena of tl^ eer^^^tfoVM^V^.piovpH^ Vq 414^ Pw'Ctm* electricity, 
nect them with (ttbitrafy bjrj^Un^,, pt^ 
consideration ^^^potsre^ of e^^jitrSi^/jp^ckt , 

great pbenomim' of Eghit^^ ' n^ thunder, baa .^f^d^ a 
great share, in meteofob^^ i^penrant^ . l!4y Sjba 



• Ei^lic 

monstr^, incipient ^ 
tditceodo axinm jii«> jtque 
-Nov.“^ — ■ 


imen ic«r de* 
.fiwqa, sti|ue esc* 
r^mii.^aaperi. 

, ill 
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last numbers yoiEir Journai, were to show, 

from our own cj^perimeuts ind atmospherical pbsenfaVion.% what 
ajre the miufir cf Uic fflatibtt^ftuU, and its inierlVience iti me- 
teorological pheuamcna ; i^nd I now cotni^ again to the same 
subject, under auoihprjfM^irit of view. i 

Ibin not from 1. My observatlohii of the aerial derirosajpe, published in 
moist lire iiuhe show, that the changes in the piienomena exbi- 

bile! by this iustninient hin^e do connexion with the state of 
mojalure^n iho amtieni air, I proved also, in the same paper, 
this important point in njcleorology, that row dcics not proceed 
from a wohlure actually existing in the athtp^ghere, Thi**, if 
it be certain, (^‘ertmns the pew iheor'^ of chmisirj^ ; for thus 
hwtfbt pen- cannot proceed fiom any ptlier. cause than that of a dt'cow- 
^mbte part of of the afmasuhevic (uf itself, a fluid liui generis, the 

' . pondei alh part of which must be wafrr. 

pioun.'^dlf>.|)ie 2. Bur this conclusion rested on the indicatiooa Ihe hygro^ 
cottclwioq. fiTfrer, Mr, De Saussnre's observations, and my own, on high 

' ^ mountains in the very region 'of the atmosphere wc saw the 

- ckuds forrving around us, and pouring rain, while an instant 
befoie our hygrameUrs tesf^ed, thAt there was very little 
CAniI»<Jwj?ra- ffid^Ure in the eir. Bat here a ouesiiou arises : is the hgro- 

mtUT ! i‘ Ue-.'- V , . • , • I /- 

pcuJeil pn ? ^ de^tuled upon, for the purpose of 

ip(|icatit]|g the real quaDtity of or eoaporaied water, 

iit||lb:4l|eizff, ia «iw place wiere If'ls (^liervcd ? 
umc'uw^^'^ ar/.TlM** Sir, is a very important quoitipn, as well in natural, 
»m quetiion. ^ «x^iiin,ofc»l philo^ljy ; anJ I wish, through your valoa- 

^hte'joartial, fo diuactjbe ajtt|«t| 9 Ji of your yeaders .(o this 
jnstrufiicnt. I had very BUl| ^ope ^auccesy on this point, 
when I wFjato>my H>= 9 !^ti|;., Sapors in your Journal j because, 
drcnnMtaticeV.wlt^ 1 shalhespldin ber^fter, none of 
, taf^^r^ieten cpdjd l^lEtan^ } b^. ‘t is no? the case now. 

. pfogms tode , Jf.'.' Irliiri ia.lHe corresponded 

in the Wwpnry«: ij^ M|^;-^|^ of ^be Ay^row'f/er, ai)d the phe- 

in I published 

. Ht but I bad 

carried ili^>i^p^,farthec. iysh(^,{ deliyete^. to the Royal 
Swciciy my l^^rnttry, .puhlisfaed 

.« Tliis wltnay bf'lutr^ldiMsfK^Pn^ ia 

itdho'^aiu% 
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jii the PtiiL Transactions for 17^)0 and 17 OI \ ♦he subjects of 
whirli r than hejt; sbortlj explain, fof those etjpourrdadeu who 
do not poswss the PhH^ Trans, «. ^ 

5. Tlieu ji no physical instHttneiU, the name of which T'he hj^rom#- 

terminates in meU r, as used for rmastmug the of the meaiuw Itf 

causi^ actmiy upon it, so denerv^ing tint iiame, as tlic k^rometer moistartiiithe 
described in these papers ; for this instrument ajone has die 

property ot measuring the u^iote r stint ol the taUH(‘ which 
indaences it , w hlch txtent t$ comprised betu cun two uatural and 
opposite C7 (nwe points, one ot m hit h I shall first dt s^rihe it is 
extreme dir/ness, or absence of all moisture ^ whuh, there- 
fore, is 1 absolute O. 1 have proved, m the above papeis 
the Ro)al Socitty, that thiii point ts eflTectually obtained^ by trsmediynMi. 
placing tht 10 a close vessel, filled preiiolisiy with 

a sufiicient quantity of fresh calcined Itme, taken led-hot from 
the kiln ' 

6. The principle which led me to thw method is, thrit, Principle on 

ration being produced by heat, if red-heat is not destructive of '^hick the «$• 
a htfgroHoptt tody, it must occasion the wporatpm of all the u touxidad* 
vncoml imd water the latter confems m its porel •And by pre- 
vious experiments on various bodies of that kind, I ibiiiid, that 

hme, passing fiom red client to extreme fttoislufc, increased In 

proportion o£ nearly half lih u eight, I fixed therefore, upofi/t/ne, 

and 1 employed a large vessel, winch I filled with fed^^kot hme 

When It was cool, that v^s^l having at the top soial) openings 

for introducing the hygrometers, (alter which they were closed, 

and opened only ior taking them outi) I took4ihus tlte point 0 

on a great number of Various sorts of hygrmeters, of which I ^ 

shall speak hereafter. I have described this vessel in t^e 

Phil. Transactions) It isocylindn^, 1 foot diameter, and 

3 feet high ^ I have it still, and when i placb in it one of thi 

hygrometers, the 0 of which bad been fixed in it 10 years ago, Not wi«4 by 

1 do not find any sensible dtfiferenep In this ppittt. Thus, 

therefore, the point of extreme dryness {i perfectly tttcer- 

tained. ^ 

7 . As to die opposite point, that of es^rmt I hdve p^jat ^ ^ 

^MToved in the sag^e paper, that it was' sun^ obtained by tremt moif- 

hygromtet iM whdrelS soon attains a 
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Scale. veipams tbere* This point 1 have called I00» and the icnie is 
divided into xgo parts. 

Apotber Ipiportant old^t treated ift the paper, 
<br fay- occasioned me mslbh bbour, Ivas, of what aubstancc 

S«Mneiert, the hygrometer should be constructed. On this particaUe 
pomt 1 related, a long senes of experiments, occasioned by the 
first results 1 obtained by trying rhany kinds ot annual and 
vegetable substances: some of which could be used in thin 
ihfeads^iotn in the length of than Jilres ^ and also m tbm 
slips cut across the Now» I found, that u ben uted m 

the length of the^^n r, tbeir lengthening by moisture deirea^td, 
and at Last they were even skoitemd, while toe same substances 
cut across the fibres continued to lengthen * which at fiist em- 
barrassed me veiy much*. 

Xxp te fiml 9* ^ could not deride immediately from these observatioos, 
•unc^^ut^ vbetber the subiitances taken m UngUi continued to tmbibu 
length wiM im- while, however, their Unglh was decreasing, and 
wbfle thoneT **' aeceitam this necessary point, I contrived a vessel, 

iaa. " descubed in the same paper. In that vessel I enclosed togetbe# 

several pairs pf hygrometers, made of the same substances , m 
one. It was used in the length, and in the other across xlvejiircs, 
and a beam, indicating the spCjtb part of a gram, to which I 


KeasoRwhy 
the sutY«t«iice 
should be cut 
across the 
gram. » 


* rhe reaioa ofthedidhrenjeelo die suec^ve expaiisioA by moUturS 
of thellmefabcpmsiibmmt^ tdkm hs^length end miawthcir fUnts, 
proceeds fmOifbe nature of these substances. The mam fi^nh lo their 
/sagrfaareamjedbyj^/s, wiuyhare seen vv hen we split these bodies. 
Thcsesmall Aieflami with the larger ones a sort of irKs/K«,^similas to 
those of an^, Thetflt imnduie is on the Imettudotnl Abres, 

Vhich iilengthen^i bat when it pini4traiCs the meshes, it tri them, 
end thus sMcai the body j M^e of a Msf » le^^sened by stretch- 
ing it oemss. JtfsssfiuvtfaeM^iaastht^oiqi^^ 
aiftsSeiwsr S^ken khkogth, diflhycfidy in its progress on the same stdH 
eUin^ and di^sreatly hllO h» dtffirrpiu snbsuaces, duidbesnldi, the 
"^ * * *^ ' * * |low, one of thesc^ cfiects 

mess the fittres, namely, 

. gp!h dl' thd tfaerr remains oniy that 

Which kmenithe HhniM wldldii^ .f W dfasofoWly peo- 

lKirtiaiieil»tlt«yef^^ Se- 

•ides, tlmre Ua|^g|^|t!ithiOW|lMlGtfae«ztei^^ 
and therefore of ffir, iwtane^Ta uf ^ 

nHpe|tded 
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suspended very .ih\n shavhgs of the substanc?es as- rti« 
enclosed hiy^amet&rs y wliicliM shavings indicated^ by the 
increase of tueir weight, the weight of the water wbteh jpene* 
traied them. 1 had a lime*vesset by 'which 1 first {fi'oduced 
esiWeme dryne^Y in the vessel containing the ihstmmebts; and 
wluMi I liad observed them in that state* and taken pfF the vessel 
t^meic^g the lime* I had also a manner of increasing mAisture 
by degholeii in that of the instruments* observing at each Step 
the motions of the hygrometers, and the increase of freight of 
(he shavings, 

10. The generai^results of this experiment were the follow* B.eiulef.* 
ing ; — 1. That substaitces taken in (mgth coniinue to imbibe , 
moisture, though they cease to lengthen, atid^^me even begin 
to shorten^ 2. That slips cut twross iht fibres continue' to 
lengthen so long as the mobture incr^i^. ^ 3;‘. "That the 
w^hbone follows very nearly in \ie%ngthiviing the rate df the ^ 
increase df moisture, indicted by the increase of weight in its ^ 

« ’ zvlngs. From this list rdrfditj, and from tlie ^reat elasft^ity 
this substdnee* which makes it always idnsibly return to the 
length with the same mmiuri^ Infixed dn a 

slip of whalebone fox toy hyg^i^ter,\' 

11. Such was the pomrwhiOb ""j had attained, when I ^eli* Thv^ffinni- 
vered my , papers to the Royal thuf'^c^^ the ^^*^*!^* 

dctcrmiDaiion of ajn^ absolute vend. 

which was wanting la :t^^?#st df^n:ieteoi^iO|^cM:ifi^me^ , ' 
commonly observed ;: but l^an Unlucky c!|^iitit^t^3e^iTlfe - ‘ 
remtins little known^' mi thus epiers ve^I^ldmlnto the, 
considerations conce^ii|gv|P^^|^|^^l ' 

reeled, in the „ 

ma%instruQieot*Riaker^||sa'libiid^lr^^ -bp 

had sold a few, he' was 
il0n from the governrnco^t 

lagg todiife.. fi Car Wiad|p^ifeeip|| - 

timeSitaf pbUoao^hM, • 

. bad tbf 

' .'jpmtititt 


ino* hut now mi 
i^^be bought. 


* those eai 




SSHS i^lrG*oi.aoVj ano it6 ccmncrioyi ivnu mjsteorologt. 

given flfgreci ^uanii/ ies ol' moMire, Budthd d^grm of my hggrmeieri or 
of tiic bygro* what par/ each d^srec was of the iMo/i;; but 1 ^duot ob- 
nMrfd to bV ****^9^ ^ “knowledge of the ahittkte quantify of evaporated water, 
which, in a given bulk of air/ corresponded to theiic degrees ; a 
knowledge very essential in the investigatioti of the muse of 
rain. 1 saw that this was at least necessaiy for obtaining more 
certainty in meteoroiogteal conclusions. I relied in thiai«^peot 
on Mr. Do Saussyre’s experiments, as 1 had not yet l^d^irme to 
undertake them myself; but 1 thought then to repeat the same 
experiments, for the foil jwing reasons. 

Mr. Sjitu. 13. Mr. Do Saus^ure had made these experiments with his 
Inenuobyb^^^ which \y«8 so dissimilar to mine in the rate 

to. of lengthening with the saaie vureasvs of mmture, that bis 

results could not be imniecUaiely applied to my instrument. 
But especially, he had nii^dfer all these observations in the course 
^ cf ond day /; so tliat he could only obtain a few immediate 
points of comparison^, whence he licdaced a general law of the 
conY'spundence of the degrees of h\s hygrometer with tlie^ 

^ quaniUm ofmiporated water in a given lu/k of' air. This was 
a first reason Vby some natural philosophers did not aJtuii the 
resultsof his experiments. '.i lliere were ajso some other rea- 
sons^ which 1 shall hereafior metitioii : but these results were 
The author so important in hseteorolr^gy/’aA he hjtnself explained, that I 
diem! rjttsolvtxji loJcpe^t, (be same espe^fitnenii tivsuch a manner, to 
^ remove all the objections,, which I saw- could only affect 
the exactness of hU experimetfts, butnot their main results. 1 
s shAll now mentton^^^i . these the manner in 

which I proposed to remo%i3iW^ 

ist.objfctioo. 14. The first objection^ I tm^'said j^>e, was the short 
time einplcyed;,m. he hdA been 

I therefore wanted to use 
t a ve3St3!4q.yw|$et\^I long a$ I 

f Snd. ohjcctioM. A had been made 

fi/St^rnduced ixtrime dtynfss 
in his by. prw«-.|^qned salt a 

with wateri end iD%ht' 
fdr tc^^use 
lime, as I had pf extreme drymt on ^ 

C ray hifgrometm^^^^XA^ an objs^ion against ^tb© 

m(|itS|iipr%whi£i^^^ quanl^^^evimt^l^^ 
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water in bisv^sAel : U certainly could not be very exact; ln*t 
it sufficiently sc, for the final and most important concla* 
of a first attempt of these experiments. , However, these 
objections had rendered the greatest luimber of expcrimtJDtal 
philosophers inattentive to this ^reat step concerning meteoro- 
logy, so that it was almost forgotten. This was my first motive 
for uhdertaking the same expctinienta with the precautions 
^abd^'e explained. 

‘ 15. I found this attempt much more difficult than I ^ 
expected ; for it cost me movo than two years in useless iriaU, 
for obtaining, first, a ves‘«el which would remain air»ti^ht 
during all the lime that these experinaents slioujd ri*<}uire. M 
last, however, I succeeded, and the c.xperlmcuis themselves 
took me afterward more than ooo year, The*»e experiments ^ 

are related in a work which I pUblislted at Paris, in 180J, Frcnc^work. 
under the title of Trakc Ahnentaire sitr Ics Fiaitlei t^tpttnsiblvs : 
bill on account of the present circuimtanCcs of Ku rope,* and 
.^this w'ork being in Frencli, a few copies only aie Cfitue to Fng- 
land. This, Sir, makes me desirous to Consign to yom Jourual., 
a short account of those experimeats. “ * 

16 . My purpoae was to asccrtjin wliui qnantittes of Object of the 
etapora ted wafer a known Jjiyiare of nyr coin spooled 
each dt^grec cf my ii^grmiclcf, and I ,i4;Cc|rnMaed,' that this 
shiHild he one ( 7 /Hc^a/. My .fiMt success in ivvercommg 
the dhlicuhics was that of obtaining a vessf^> ’^vWch would v^iicl for ma. 
remain air-ii^kt during the whole course of these ei^erimfenti. kinf them in. 

I found, that no vessel could be rendered «ir-liglit so long, 
which had a large opening’at the top j end jhiit therefore this 
opening shoilid be only wh4t was itecewary to iivtrdduce the 
instnifBenis into it; ‘ 1 tWbo ^iasfvhseL about 2 :i 

inches bigli, and 8 ^ in diamete^j the oj^iiog of, whiejh k the 
tap was only 2^ inches jo ffiarueter. , I ; 

of this vessel ; it was iViiWt^goite buj 'f ascer-. 

. t^iined the differences to^lu^ I wa|t 4 ^pr 6 ]|^fi|bMk^ 
tliftfsOf ffiia/;oraf^diPiatoysu tj^t they,W^^^ . ' 

cakkfaoi: /'‘»”Vv ' f ' ' ’ ■’ 

' ' !7- Bfefdreth^time, of as« 

taiftiogthe quantifies lu a VtJs- 

wii Syithouro^ifig hny exchange of 

t- external laiter shooid Hitro- 
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dace SQipe moUture witb it. This method wa9 to enclose equal 
quantities of tvaier in very tbin and small gUss luhbJes^ vrilb a 
»eck drawn to a very small point, easily sealed wkfc the flame ojf 
a tapef; and before this last operatkin, I determined the 
quantity of wnte^r that each contained, by a beam which bidi-' 
cated iOOOth part of a grain. These glasti tulhles were placed ^ 
in the upper part of the vessel on a circular stand, and I had> „ 
outwards at the top, a mechanism for breaking them wkh6li%^ 
ojieuing the vessel. This metiiod 1 applied (o the glass vessel 
above mentioned. 

18. Such were (he means which I employnl for ascertarning 
the quantities of evaporated Water in d cubic foot Of air, acting 
Mr.de.^aui*. on the enclosed But these experiments required 

that raiVii nW WhWh Mn de Saossoro bad' already liStro- 

coivJciUetl hy duced ill tbemi hemis^tbojie natural philosophers, who attri- 
butod ^ f(un io tlia fMistur^ in the atmosphere, bad supposed, 
that this fnnisiure ivas coodensated by eoldi^ Mc De Saussnre 
had sufliciently proved, tliat it wstt not the case, by o)»seiving 
the elKjcts of the on bis enclosed 

bygrometm M wj^s therefor^ introduce tfe same Condition 
Tlicttnom^ef* Experiment, and foh^»<^^rpo.S6 1 enclosed also in my 
f ncloitcd in the FabtEbbeitV scalh^ Lastly, asT in- 

vesbci, tended tb ma^e the'aame observations oo^jeyqry successive grtti 

long time; 

, Ixtreme moi»« bavibg;^r^eija^ that Igttrmi^ Jffaisturc was product in 
bJ^ifw^Sns oumher of grigiis ^Waler ; and even 

JwAtettla that they c<mlb^^ 9ndei|^ chaii^il in the ^degree t>f 
wUfbotof yat, witbbu^vo^r stWarb^ sides of the 

The experi- Vessel : this me, obtai^^ same tempera* 

mcntji confined turoa'in the dlih successive grm 

luuMimVr” make these experlmenflv'^ 

hrUjese seasons,/ 

J my rppn)' the tem* ’ 

these ?9fBs ^ the 

p<<!^#^Eveiy part 


temperature* 



irogthotv 
Tw« I'in»d|S"«l 

•xjwriDi^ JD ^^UtOlfth 
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JOBli:*' oDa’b^il^, ■- 

^ ■In JaniMBy, 
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F<»lm)ary. 1797: ciich. of. began 

drj/iuf;s in theiteme], and proneeded bJ^Afcp 4>f^ 

(^ive ^ttttof water 5- obtefying iho ctuK^ P«W . » 

dtifded on the %g!r(»ne/ev at t^b l%«« f^xed'/t«lpera/l(rtw^'% IniVNinlM* 
the conne of ihe<« csperin^^ i- bada proof, ifeat »he vewei yy 
renwiaed air-iigii, foe in order to aacetudn tbe eflFeon-.of <ti» ® 
increase of water at tbe three tpinperatu|||i,. 1 ceuseerftted ntany 
even weeks, to the obsj^rvaVioQ of each.step>.b7 repeating 
ft many times j which madebhotb sets of ejqierimeoto last near Ti,e rspwt*' ■ 
C months ; however, 1 found no sensible diiference in these 
observatioas fronadbo first to like last dpf , with every quantity, *** ^ 
of water; gpd its w^ing them, !< bad an imnoediale proof, 
whidr it would be too long here to expl<^< that the aquma 
vapwr, whic|L,.bti(dbecti^odacedin tte.vWls, hqd ad^ its 
expaosibUity to,^^,p£ the m origlt»l^.,eacjoeed in iu . w 

■ 30< This, I tbjjuksjWaB # complele detenouiqtidn ofnfie cor»"R«l«rtf 1^ 
respondence be^eeb. thp degrm aS hfgrm^ler, apd the 
qututtilies of evap«rafid.»aUf 'u^joks.tid^ie of ibeeitpsdatenu, 

observed degrees ciS heat* y th^niideitpok to derivp^ifrom . 
these exppri(neoti.%cn8iai r^ea. of hygmuctiy, 7hicae dedttc> 
tions bq(io at p, 9:^ (tf tb$^ w»). of the ’aboee-UMpthiteed 
wotb p they are^en%i iS^sdpceMdvbtablte, of wbioh^i^. 
only mentiop two.,, -f, - A.;'*-'-' ■' ■ 

, 21 . In talU. iU tite fioitei^fiite ^Ui Isk^itBeptss 
(which, differ very littte<^!nb-i!ea^ ottii^)>iedp<iisd;to.,j^ 

‘ mean'terms. £^qe|t..bdgini at tbe point bi 

the vessel^ a pou^^wbtsre tbeofAys@]|pinirfi!rrt^^% p in boUr. 

4t that point, tbp,..iesjl^i,.>ili^^ t»f 

htal from SQ to pjm^^ nQ,i^^i^;io the Aygnx 

.*a«tw. .. Poring of Limit* of 

dteporatHUs in tbe vew|id were ^ - 

wnld reniaift.^/urate^^^,t' 

. tbatof;^;^^apiy^rap^;|f^ 

^rps^iye 

thte.effisjili^aiBk. pta^e 
dlwipaied'wben tbe 

li^vedatao.^ 

, 22. ‘.Thos the^oie m 



«Ta- 

oration atdif. 
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ties of €intpQraied'‘wiU^ that cao siibrist in one culkfoot of air 
with these three degrecji of heat ; but by the rate of its pro- 
grwss, tbit, corrcspOiitte^ may be continued to higher and 
iower teftiporatufcs, as I ^ali explain, after the following indi- 
cation of the immediate effects observed on the hygrowder of 
each increase of 1 grain at the three tumpetatun^i. In the 
first two colliinns of the table, the points of the hygrometer 
to be indicated at the period when dew ap|)eared on the 
side of the vessel. 


Tabkoriflo!.. Grs. of water PomUofth# /*>*"»* 

•«rr m<lic«rd i,i x cubic foot. ‘'“P' 

by the hygro- . 50 . 5 j • uO . 

meter at diOcr- 


ctit tempera- 
ttires. 


o 

U-2 

o 

14 5 

a 

139 

29*9 

38-5 

37-6 

5V0 

4/ '2 ^ , 
64*1'* 

43 '2 

7^9 

55- 

sp-s 

786 

. 68 3 

\ 

93-9 

; 821 
966 


HeniArku OB . 23j' This tabic; shows the progress of the eflecU on the itf- 
Ibis uble. groineter of ]tbe emporttiion of> the successive, graifu of water. 

These ioccecMes were stopped, as 1 have said, above, by some 
water .being d^toMed on the iidesof the vessel. Thited^t 
took^ate% the ^tb grain with the ^ethperature 50«, and 
for the yth gr’ain'at : h{kwev^, this happened only w|ien 
the groins wiE^ .ratitely evaphtated, doring which time the 
hygruineter had MoVed ; bOt^there' WS$'Pj^;^|aed point to be ob* 
tamed 'correspendentto. the nAHtgrotaHif water, since a part of 
it k hot .waajleposited on tlie'.^dea of the vessel. 

Af fimnt of the 24. T&o ti^es Which worK> lerre to com-' 

woVk.'* '* «suits> h 3 lt.tf» roW;ef '^^j^ohdion, for. e^tiniiig 

the intermediate ternw eofrgiaeh. by 

tocontinite.dteMilw seriei^ ohW s|^ss^to 9(y)ft^ 

■ jwowirter, ahd^ eihersfor f p^fUmihr ^rpo8e>;.,^wn to, 4 ’ 
. mWe ^ *8 feeiflombinatipns, is' 

■hoaBitruaied id Sut^a w, immediately the ap- 

' swer te^.the follo^^og ques(top^|tl^,^pmaut in meteorology. 
tfiiesiwMsn- 1* Allhint haej^jhieh flbiped pa llk» h^f^tter to tte 
^ "-i' / -1 .■' ... ■*' ®P®'* 
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Open air, wha^'tre the (joaptitW of evaporaieJ ivater lo one swe^cd by u- 
cuhiejooi of tliai «ir, at any g^iven iwper^turf ® 

- II*. The poinlli oi' the hygr^nHer and' having 

been observed* what ts the qoanf ity^f evnfmattd mater in one 
auhic JijtU of that part of the timoqpfaere ? * 

. III. The pQjnto of' both instmiiieiiita having been observed, to 
what degree ought the thermometer ^to fall, in order that the 
hygre^mer *iAotUd tertve iathat ak at lOD j Mdndi point ft 
must attain beforo there isnny precipitation of water P 

25 . The gnawers to these questions, from the immediate re- Notje^frceof 
suits of mjr experiments, ted to tlm first conclusion 5 that cohfin the atie 
no dimiuatioD of W In the atmosphere could occasion in* h 

the prccipiiatior^ of such a quantity of mate}' as^, to produce ruin. 
elmtds pouring rain ; 'which daniirmed mo in the opinion 
already expressed in ray work, IJees sm ia MiU'^^yrdogie^ that 
\\\^ aqueoui vapour 0 constantly aScetidiBg in the attnosphere. Aqueous va- 
ceased in great ptiS^io act on the hygtomeier, being converted 
into an uerjjorm namely, the oir, and tM gfouietcr friii 

clouds and rain wet^produced by the decomix>sitiba of this jj 
fluid, ‘ jitmospherte 

26. Such was the conclusion of all the above hygroscopic ^ , 

experiments ^ and with respect to phenomena* 

coincided with the observations of Mr. de Saussurti^and h^yselfstiKqpi^cxpcri* 

iu the high regions of the atmosphere. - Having both long 

habtied our mduntainpus counUy near tbe Alps, wr" had 8epa«>;||AcVir phtno* 

ratdy folio wed the aanie meteorological with 

hygromiers, and wo had absoljutitely a^rtaii^ these two 

points.— I. That the nabna we ascend m the almosphere, tbc.y^^ 

dryer the air is obmyed j and even, th clear weather, it i$ aucrious t^^nu- 

dry& ih the night than tn the ijay. 3 . That rain, ^il, 

and thufider, aie produced in ib6ftain strata of mh' atnp^pberc and Mr. de 

which nH&f6 ckar a tnoiiieiithafQ^^ Cod 1h vfthfcbone culicfoof ^ausnuic. 

of air did Hot ccmhlim abdve tom ^a^'of \utaiter. w Having ^ 

iKXfa separately, at dii^rdnl tiniea, And also parts of 

the motmt^ns, ^e dbseryattensi ahd^ubl^ 

separatdy, T cabndt '^ppoaa, that their resnUi ,icati he 

Thus it is 'ciaftwd^ i^t raia is not prodoce$^')^o^ 

'adecowpoii/wmof life 

^he Proofs, that - 
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29 I answend, in Hb? Janali^ ife (74/«w. Jo every part of AnMv» td hr 
Mr, Bcrthollct’e o^iilectiaiM jand neither bunself, rtt* any other ‘he^u htn 
expcrkpental plpkiRopber, has ever replied ; vbile, pn the coo* 
traiy, tnaoy'bavebbaudoo^jbe fubdiniehtal j^rt of tbattheoiy* 
tlie mtfiOiitioir of wafer : and 'iideeit one of Ua first invontent^ ^ rt,mpo. 
vitb whom, having seeo his expcriittet(tS / 1 tiad acquiesce^ in ^ttioo of water 
hi>eondusion, and Ibra time maialained it, 1 mean Dr. Pi lestiey, Slu*^nfTt»^flrir 
thade xnp hionelf abondnn it, on account of new cberoical ri'tis<ii>puitcti. 
whs obtained in bu expernnenti, which he opposed to Mr, 

Boituollet. ,, 

30. 1 have heen toduced» $ir» togire yon tins abstractor %Wr m toir 
work little known in £i^land. in order the more to fix the 
atieittioO of natural pbitoacpbers on the Apgromrfor, nf which tlu.it*. 
i bave''ihaa proved the iaipor|aoce m natuial science. Itu 
dilTicnlt (0 dt^lain from making ihemts on the first phenoineua 
we observe of a new kind, or firbm admitting those which ap« 
pear piobable to tAwod I have said above, that 1 had at first 
.irquiesccd in tbth m the emposiUtm of wafer .• but by the pro* 
gross of experiments, new fiuts are discovered, and correct the 
titemtts too soon adnutted. My long study of every branch 
of meteorology, being nnited with the experiments related in 
this paper, wMcb Indeed werp directed to that object, ba>'e de» 
monstrated to me this peat point in natural pUlosophy— that it 
is impoBsiUe to aitribnto nan to a moisture aobiaOy existing 
in the atmosphere ; which aloop entirely refutes the new eke* 
mataltheoiy. iSjxtmw, all ihe experiments on .the combina* 
tiom of gaaso widt Other bodies copco^ to shpuf, that the /w»*< 

^entk/r part of these fioids is i^ofsr, tesOj, in the above ment 
ticced work I proved^ as } have done succinctly, Sic, in my paper 
paldikhedinyourJeo^forDecdbber, ]|;81Q( that, Wheifwe 
consider the atmotph^c aifatph tar^orm J^uidf though neter 
snixed^ baH wi^ a anudl ^oantity of a^ueout vof/mr, all 
the afmdi^k^ phienotBma are explained, , ^ [ , j,. 

I M^.n^odo, before, Uikt mtettro^kgjf tnakei an 
essential neural p^o^ophy, and jha^ it,ii n^ 10 <d>* 
acurg as h’l^otmaw^ thoq^hc ^ , 

1 j^ve the honour to be* , 

Yopj^itad, 
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REMARKS. 


Mnth Month. 26. Windy. Some rath in the night. 28 rt* 
ID. Very foul sky. 28, 29, 30. Rain at intervals in very siijutll 
quantity. 

Tenth Months U A thunder-storm about 1, p. m. which 
was chiefly in the W. with heavy showers, d, 5, Much dew. 
A storm of wind about midnight on the 3thk 6. Windy. 7. 
Misty morning : the trees dripping. 8. Rainbow, several 
times repeated between 8 and g, a. m. Showers followed. 10.* 
Rainbow^ p. m. 11,12. Rain in the night, misty morning. 
Id* Cinosiraius and Nimbus a. m. sunshine, and showers : a 
wet night, id. Sunshine, wi^th Otmuloslratus. 17 . Misty 
moaning. 18. Squally during tiie night, with heavy ihowers. 
19. Thunder and lightning about 2 p. m. Very heavy 
squalla with rain. 20. Sunshine a. m. much wind. 21 . Clear 
and calm this evening. 22. a. m. Overcast, windy. In the 
evening a wet squall,, with some lightning. 24. ^0 swallows 
have been si.ice the 19th or 20th. 25, A few swallows ap* 
peared again to-day. 

RESULTS. 

Prevailing winds \vi*.sterly. 

Barnnivter : highest obsurvation, 30*04 inciics ; lowest sa*74 intbes 
Mean of tbe period inches. 

Tbfrmometei' : liigliest observation 69 " ; lowest 34*. 

hlAb of^tbe ptiriiK)»jl'46". •• • 

Evaporation 0*63 inciics. Rain 3*64 indies. . • 

The evaparation was niocb greater, during the above period tbun 
the amount here stated; as appears by obsenrations as the Laboratory. 
It was probably not less than S inches. Tbe situadon of the gnago 
had been vtianged. 


PjLAiBTow, L. HOWARD. 

FJeeenih MuHthy lb, A(19. * 
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’ ♦ ^XL 

Ojjt tii lAuuri and fyiectioH ^ (4e d^rcni MeiaHic fidisons. 

In a C^Utr from MnCaABLBB ISylvjesi'ee. 

^ . To HVSam, Xiciolsoa, Esq. 

0EAR«a»“ " ^ ^ 

4 ud A Ll'HOUGH an inquiry rekftiTe to tJte nature and de^ec- 
* K JL jL lioit of.the dtfiereut metallic poiaons wjwld need tio 

metallic poU ^^7 period, foT its inuoduction to iLe rcade^ of jwir, 

«oni, a lubjcct Journal, yet I feel it to be tbc lest neceswy, at tbc prtf^nt^ 
i iijqmn*. njonjcnt, from the great ioterpia wfaidt kas, of late, betm rta* 
uif<?i&ted for ipvcfitlgBiiofn of Ibis nature ; aud am tnduceJ, 
therefore, to send you the £^iovlQg essay, which was, for ti» 
most part, pteparolfor a p^colar purposp many months ago7 
Should it tend to lessen sm|^qf the difficulties attendant on 
subject of focbifn()ortaoo^ Orel all interest those who 
devoted theihselvet to researches of tbU descriptioD, it 
fully repay me Ibr the labour of tcanscribing it. ^ 
i remilo, dear Sir, ^ 

Your's very feithfully, ' 

” CHARLES SyLVPJJtER. 

yjerty, Xov. \6ih, 1812. 

/. Arsenic. 

Whic« oiltle ^ ^ poison the most virulent, and, at the same time, the one 
of arsenic. most to be dneaded, from its extreme insi[>idity, and the con- 
sequent readiness with whidi it may became an instrument in. 
the hands of the murderer, or be received into the system by 
Detection of accident, is the white otide of arsenic. For the. il^tectian of 
tl4? substance, when thu^admitted, various processes have, at 
Dr. Bostock't dldercnt times, been reooromendetf; and tbe^p^rs of. Dr. 
raMy^Kflrr Bostock, pobliihed ia the 5th vol. of the Edin^rgh Med^l 
red. and Surgical Journal, have, very generally, been thought tp 

contain best directions for ahis purpose. After various ea- * 
periments he decides in favour of sulphate of copper, and 
carbonate of potash, which precipinite the white arsenic under 
pbjection to the form of Sekeeie's green. It cannot fail to have occurred, 
however, to every one who has repeated tbesc^^xperimeuts, that 
the phenomena produced in this process are very nauch too am- 
lifiguoUf to enable a man, where the life of an individual is. at 

stake. 
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Btakcj to swear positively, that irsooic has been detected in his 
op^raiions, Tbe alkfili empk^yed, whethei* efK^nic he prt ^nt 
or not, ooiforinly occasions a fffecipitatOi by detaclHng the 
oxide of copper from its combination with the ^ilpboric ad^. 

The colour of the deposit, it is true, IsiK^t absolutely the. same 
in both caaeSf but, when it is recollected, that experhOents of 
tliis kind are, fot the most part, conducted on tolutions coloured 
to a greater or^ less degree from the matters fimod in the^stc^ 
mach or intestines, this minuteness of distinctibii Will be deemed 
scare, hty appreciable by the e}'<e even of (he most experienced 
operator. Such uncertarnty ought, most ad^uredly, not to at- 
tend investigations of this nature ; and the proceas of Dr. Bos« 
lock, therefore, b^omes objectionable froin this circumstance/ 

The method of detecting arsenic next deserving of remaiki p, orcsB Litcly 
is one lately recommended by Hume, pf London. It rvcoriunnHlrd 
consists in adding a quantity of subcarbonate of soda to a solu* 
lion suspected to contain this metal ; and afterward presenting 
to it a small piece of nitrate of silver, ft is far preferable, Mr. 

Hiiiiie hods, to employ the latter salt in a solid form; and ho 
recommends an angular piece, of tbe siae of a pjn*s head, or 
thereabouts, held at the surface of the fluid, on the point of a 
knife. The existence of arsenic will be shown by a yellow 
precipitate, which falls down in rather abundant quantity. 

Whenever arsenical mixtures are operated upon, which have 

but little contamination with foreign ingredients, this process i:. 

will, undoubtedly, succeed very well but if ever mniiatic 

acid be present, and this is always the case wheae matcruiU 

from the stomach are mixed with the fluids under experiment, 

the test 18 then wholly useless, ns a muriate of silver will be 

immediately formed, and tbe ycllow«compound, sttid 

iineqnlvocal in its indication of arsenic, of course be prevented 

from appearing. Neither of tlip processes yet spoken. of, 

thlerefore, can receive that confidence, which ought to attach to 

investigations of such high iin}Kntanec% 3 his U not a mere spe- ThMiirri 'niiict 

culative difficulty, but was fully pro\ed to me dining a coitise •»)’ 

r ^ ^ ptri..nce. 

of cxT>enments made srMno time .ngo, in consequence of a cdi>e 

of poLon which came under my r.otice ; and having, with the 

assistance of my friend, Mr. James Oakes, .devoted, at that 

period, a good deal of attention to the subject, with a view, 

if' possible, to snppl>sthe deficieticy, we were led to the use of a dlfTcrcnt 

' X 3 two 
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prores* rc- 
commcncied. 


Tw# lefts pro- 
posed. 


Advaiita^^cs in 
tlu use uf these 

tCftS. 


Of lhct\v«,iiie 
atef itj lii t iip. 
p, prefer- 
ah'e. 


two reagents, which, I think, will not only be found free from 
the objcictions appHcablc to those already meationed, but ap- 
pear^ to coinbifc most of the advantages requisite in opera- 
tions of such eRtrame ddicacy. The reagents employed were 
tlie acetate of copper^ aad oRyacetate of iron. For the pre- 
paration of them it merely necessary to decompose oxysul.- 
phate of iron, and sulphate of copper, by acetate of lead, ad- 
ding tlie iatrar until a turbidness ceases to appear. The rescflt« 

tog mixtures should contain as Jittle of the ordinal ingredieohi 
in combination as possible ; particularly the iron test, since «n 
excess of the oxysulpbate^ as was obserted in our experiments, 
suspends the action of the acetate, and prevenpi its combinatiqn 
with the arsenic. Ihe presence of acetate of lead is objection- 
able from its causing a precipitate with arsenic, which cannot 
be distinguished by the eye from sulphate of lead. When the 
two acetates are propeily prepared, they combine with arsenic 
with considerable facility } that of iron producing a bright 
orange yellow deposit, and that of copper, green. The de- 
coniposition, however^ especially of the former, does not Ap- 
pear to be co^mplelc till they have been ^ufiered to stand a few 
seconds. One of the great advantages attending these reagents 
is, that their action is independent of the use of alkali, which# 
in the two former processes, from the precipitate uniformly 
occasioned by its presence, throws considerable uncertainty 
over the results of an experiment ^ and w^here the mixtures are 
coloured, as will always be the case, in a greater or less degree, 
in examining the contents of the stomach, must rob these 
meihodh of the whole of^ their value. With the tests here 
recomroended, the €o/oar of the compounds produced is not of 
th 71 puniary importance j for, since almost all their combina- 
tions, particularly those of copper, are soluble in water, except 
the one produced by ai^ union with the white oxide of arsenic, 
the appearance oi any p.ccipitate may, without much risk, be 
refer red to the preseucoof this metal^ Of thogwo, experience 
has coiifirijpecl us in a preference of the acetayte of copper, 
parUy from its sensible ac;ion on dSrseuical mixlqtusa, and 
in some measure, aUo, from the easier enpde of, iU preparation 
A.S the uxvacer.'.iQ of iron, however, may sqaietimes be occa- 
sldr.ally u'sorvcd to, in order to afford additional evidence of the 
cui«.cy an experimont. it may be ffecessary totdd, asa 

, faither 
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farther direction for its prepar^lion, that Uie oscyattlpbate from 
which it is obtained, should be made by diniiolving iron mih 
thcs^d fjf htat in nitric acid; afterward prrapitating the oxide,^ 
and redissoivtng it in sulphuric acid. The salt thus ftirnied 
contains the metal at a maximum of oxidation. 

The whole of the above processes for the detection of arsenic deduction of 
of course refer to the cases where it has been exhibited only in 
a fluid state. Whehever it can be accomplished; however^ by whm practi- 
far the most satisfactory means of arriving at a knowledge of 
the presence of this substance, is to reduce it to a met.illic 
state, which may be readily effected, either by subliming it in a. 
glass tube with the aid of charcoal, or exposed between two 
plates of copper, according to the plans recommended in che* 
mical works. 

//. Corrosive Sullimate, 

For the discovery of corrosive sublimate, the methods almost Crymuriate 

exclusively resorted to until very lately were its prfcipitation by mercury. 

means of one of the carbonated fixed alkalis, or by lime water, 

which detach it under the form of an orange-coloured, or 

orange yellow, sediment. Dr. Bostock has since recommended Muriate of tin 

muriate of tin) but, to the use of tliis test there is cortsidera- 
...... . . . .... hy Dr. Bos* 

ble objection, inasmuch as a precipitate, very similar in ap- tock 

pearance to the one obtained from mercury, is always occa- Objection, 
sioned whenever muriate of tin comes into contact With a solu- 
tion containing water. This could not fail to render the result 
of any experiment ambiguous ; but should it so happen, that, 
from a particular circums^nce, thee employment of thw^nn*^ 
riate might be rendered at all desirable, its effect upon the fluid . . 
suspected to contain corrosive sublimate should be collated with degree, tur- 
thn appearance produced fiom its mixture with an equal quan- moumed. 
tity cf water, 8BM:e th^e p(ecipltate occasioned in a mercurial 
solution Is remarkably more abundant than m the latter case, 
and suflkieaf to dispef all uncertainty arisfflg from this cause. 

Bot a lest, at oncetbe most easy of application and satis&ctory, 
is furnished by melins of galvanism, in which* the mercury is mppHn a 
separated in a metallic state. This experiment can be made by niuch better 
any perMD, and almost in any situation. It is merely neces- " 

^ary to take a piece of zinc wire, or in its absence n piece of 

iron 
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Iron wire/ about three inches in kiogtb/ bent twice at right 
^ angles into a shape somethUig like the letter U» but with a 
tencd bottom*. Its width should be about equal to the <li||ne* 
t?r of a common gold wedding ring ; and the tinro ends' of the 
bent vviie must afterward be tied to a ring of this descriptiOD. 
I'his being accomplihliej^ take a plate of glass not less than 
three inches square, lay it as nearly lioriEontal as possible, and 
on one side drop seme sulphuric acid« diluted with about sis 
times its weight of water, till it spreads to tbs size of a 
penry. At a little distance from this, towards the other sifie, . 
next lit op some of the solution supposed to contain corrosive 
sublimate, till the edges of the two liquids join together. 
After this is done, let the wire and ring» pre|)arcd as above, 
be laid in such a way, ihit the wire may touch the diluted acid, 
while the gold ring is in contact with the su!»pectcd liquid. If 
the most miuuio quaiai^y of corrosive sublimate be present, 
tlic ring, in a few minutes, will be covered with mercury on 
the part which touched the fluid. It might be proper to filter 
the mixture before snbmiliiug it to experiment, or otherwise to 
pour it clear from the top ^ since calomel, which is so fre- 
quently taken as a medicine, might possibly be present, and 
give I ise to these appearances. I'he insolubility of this sub- 
stance, however, enables us easily to avoid it by the precaution^ 
here suggested. 


III. Uad. 


Learl. 


Although lead is not so virulent a poison as either arsenic or 
cc'*rosii’e subUmatc, its effi.^ts upon \hc animal economy are so 
greatly to be dreaded, that those liable to its influence in ma- 
. nufactiires or domestic life, cannot be too much cautioned 

;«gaiii 5 t its use. aga‘t*sl it. Ifle use ot lead, in the Construction of water cis- 
terns, pumps, and conduit pipes, wovld, at flilt thought, ap- 
pear highly objedUonable •, and in many instances it is, no 
Why not The reason 6f its not bOlAg uni- 

formly injuri- formly so, has been ingeniously pointed out by Gay ton de Mor* 
veau. Most mineral waters contain a grealbr or less quantity 
of some salt formed by sulphuric acid. This acid icT not only 


out in these 


* The Greek ii is oo doubt the figure intended; 


th« 
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the of precipitatiiig mj lead which may happen to he 
dissolved in ihe waler^ ^^ot iiais the effect also of cothplelef/ 
cojting^^tte interior surface of Itic vessels'^ with the sulphate* 
tbtfe forrm»d^which'ls a suhsUnce not liable to decomposiiion, 
fnd therefore dhifendsVbc !er.d from ail future action of any 
^Ivcnt in the mineral water. 

Yl)e, dreadful disease called the Devimshhe I'ultc was clearly Drvon»h«re 
sltpwn by Sir George linker to be occasioned by the lead con- 
stituti^ the lining of the cider press, and other vessels, and 
wlfncti was dissolved by the acetic arid dcn'ciusx^d during fifT- 
ineutation.. The acetic acid is ncie asserted to be the solvent, 
becau&e the malic jrut icM inS' a salt with lead which is InsnIublO. 

The effects of tlu:» metal have been siitl more conspicuous aicsn injury 
jn its use by wine n^ci chants to correct the acidity of wine, done by wine 
The practice was at one time so common in France, that in a 
particular year, when much sour wine pm vailed, many thou* 
sands of people are said to have fallen victims to its influence ; 
and had it not been for the Interference of governmenljt Is 
impossible to say how widely this dreadful evil might Lave ex- 
tended iuUf 

in the new rum of our West-India colonies the {ireseiice pretei^ 
of lead has been marked by still more deadly conset]ucxices. hi «vw im. 

Il became a matter of great surprise, however, that, after this 
liquor bad been kept in casks for twelve months, it lost its dele- 
terious qualiiies. The lead employed In the vessel for the 
mauuficture, but more especially in those fo/»the distiJIa- 
tiun of rum, could not fail to introduce this metal in gieut 
quantity through the medium of the apetic acid, which is a con • 

Etaut product of fermentation ; agd bad It not been foj^ ^cir« 

cumstance about to bc^ mentioned, it is difficult to conceive 

where I lie calamity might have tenninafed. Nature, however. 

in the shape of accident, stepped in as mediator, and redeemed 

the lives of tj^pse destined to drink the fascinating |>oiion. It 

was before observed, that the rum lost its poisonous property 

by remaining a certain time in the cni^U ^ ye^ altliougli thv. 

fact twas known, and vhe evil remedied, many years ago, 1 am 

npt.aware tha^any one lias accounted fnr the change proilaced 

in the liquor.. About two^ears since, my friend. Dr. Forester, ren^fdrcri by 

of U)is place, gave an interesting lecture, on behalf of the 

Literary and Philosophical Society., upon ilie subjec! f puisuns 5 

and 
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and it was not till then, that 1 became acquaUued with the ai« 
riouB facts ab )ve mentioned. It immi^iatelj ppcorred |o no* 
that g.illate of lead was iniploble , aod l loit no Jdoie id mak* 
ing some experimciiu* to ascertain the fact. Tbe* meibodj by 
wiiicii [ prepared home gallic acid for the . piuqMq may, per* 
helps, be new, and not wholly uninteresting, to some of your 
Mode of pre- renders. My first step was to tnahte a strong tincture of nnt- 
P 1 ] .rtg proof To th's was addi d, by little at a time# 

a mrirly s.itiirat^-d ^olnMr.n of till the wfccde 6f the 

tannin was preHpitatrd. The liquor separated from the 
gulnin at first .jj);>r\ir».d rather opaqne, but without colouf. 
IJy standinj) at re^t for a few d lys, a deposition of flocculent 
matter took place, con^^’ing of c*'laliiie and tannin, which left 
the liquor traospirent and colourless. This I couddered as a 
soliPion (/f calf'c ac*d. n<*arly pine. At all events, it. did not 
conraiii .mv which prevented its being an ex(n.'llent 

A «cn dill* ttit te*«t toi iron or li.id I so( n foupd, that in very diliue solutions 
‘^1 h'id. wliorr sul|)!unic acid, or a sulphate, produces no visible 
precipitate, the prc-ence gf this metal was made sensible by the 
aid of tii(‘ gat ic acid. I'liis confirmed iny suspicions on the 
subject, and lidt mo in no doubt as to the real cause of the rum 
lo.si(ig its pernicious qualities; for, since the joint existence of 
lead and gallic ncid in any fluid is impossibte, from the forma- 
liou of .m insoluble gallatc, the lead of the rasa becomes 
jirccipitatccl by the gallic acid furnished by the oak cask, 
teciin ^l^- ^^^PP*y excellent, though indirect, method of 

wine, ’ a-cerraining. in many instances, whether lead be dissolved in 
wines. If, on testing the wine with iron, it is found to Contain 
gallic ncid, we may safely infer, that no lead is present ; but if 
noSi^alM acid be delected, •‘then cilU'^r this acid, or the sul- 
ph^ric. may be added, which will precipitate the lead in the 
form of a while powder. SuJphuret of potash, or lime, may 
also be employed, which wtU occasion a blackish deposit. • 

Lead ihouM The prevailing use of lead in daisies is very objectionable, 
dSries especially when the milk is immediately ^sed as an article of 

* *' food. On the separation of the curd and butter# the dissolved 
lead will, no'doubt, exist In tbie whey. Wheo milk Is kept too 
long in warm weartier, the acetic acid is forimSl; which 
up the lead ; and if is a fact weM ki|b>n in dairies, that milk 
remains sweet longer in leaden vessels than any other, Thii 
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tiy lAinakealjr, attribated to the irntness of the lead ; but the 
troe ceof b aialkive amtioaed. The ertl would, in all pro- 
batHlirp. beOMebaboieceMider^le, were it not for the pre- 
sence of the sacchoiectic 'ecid. which takes the lead from the 
acetic add, and dome an insoluble compound. 

m 

IK Capper. 

31)0 qpif other metaHic sobstence likely to be taken into the Copper, 
atomach is copper ; and tor tliis the lieantitul blue colour pro- 
duced in its solutions by pure nmmonin^ is the most decisivt* Amnumin its 
Slid aatis&ctory evidence that enn be required, ^ propci ts . 

As a general reagent, cither ft^r the presem nK“t;il, or fo; trst of 

lead, mercury, or arsenic, none, in jH>int of dcliciioy, uin mti.iilir jnn- 
eioeed liquid sulphuretted hidrogen. It detects the sniallest 
quantity of metallic matter present in any mixture ; niid ^ 
although die coloured media, in which experiments of this 
sort are generally obliged to be made, prevent tliat reliance 
upon the mere colour of a precipitate requisitr to give this test 
an exclusive preference ; yet it may frcqoei tifr abridge the 
labour of an operation very considerably, and at once decide whe- 
ther the poison has been metallic or otherwise, Jn conducting prr- 

this sort of experiqients, the recommendation of Dr Kustock, cstutiunB. 
to view the result by reflected, and not by transmitted, light, 
is highly important ; and in no case, perhaps, ought a decision 
to be given without comparing tiie edect of eveiy test on the 
suspected mixture with (he phenomena it presents in fluids of 
known composition. 


XII. 

OnfadlUatmg the Emission of Boots from Layers. By T. A. 

Kmiort^ Esq. Pres. H. S*. 

X *'■ 

T is my custom, eihoaily, to repeat every experinieiit that Experiments 
oceans to me, fipom which I have reason to expect informs* ^ ^ntra* 
tfam either in oppoutton, or m favour, of thw opioioos I have noa of sap in 
advaooed icqpeoli^ the ge^ralion and motioD of the sap in 

• Tmi.er die Hort, Soc. to!, l.p. SIS. 

trees ^ 
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frec<7; and one of fbcie capericxi^at$ od^ 

impruvement io tbe ;propa33tion,of iuE ^ 

not jreadyijr eutH xo^iipy preednA 
wnent,,nrdef tbe Ii^ thpc k o^'be U&ri^ 

cultural Socictj, ^ 

^jpdmetids I ctted. In a former CQ|ptnabiGation^, apart pCtl^ 
upon which I batre fiAihred, that ibc tap of tiees 
d€9Ccod:i from tbcir leuvea tUroogh tha,^haTk; aii4 hddl 
here only obserrej in support of this. optDk)nt» that,' if a piioe 
tVocf «f beevery where detached bom liie t«;e> eacept ae 

vpper cod, it w'lll depd^t, under proper noanagameiit, ^ 
iDucbj or nearly as much woodk upon ks interior sturbice^ a% 
it will if it jretaio ils natural poakkm ; and that the sap which 
generates the wood, deposited in l!ie preceding circuiDstaooie, 
V inns! desccod through tint bark, as it cannot be derived fkum 
any otlicr source. » . 

s.ip I in pier ed When a layer is prepared, ant! deposited in the ground, 
tioii ot |\c*w^ progress of (he sap, in its deaccot towards tbe origkiai 
roots iii a Ijj. loots, is intercepted upon tlie side whore (be portialiy de- 
(ached part, or tongtH^, of the layer is divided bojlfit lite branch ^ 
and this intcroepted sap is, in conitequence^ generally loon eia^ 
played in the lornialion of new ruot{t, /lot tlt||f^ arc many species 
of trees, which do not readily emit roots by ibis mode of Ireat* 
nieut ) and 1 suspected (bat, wliercver rvxXs arc noteamlcd.i^y 
Uyets, (he sap, which descends fiom (he leaves, iiuisl escape 
almost w lrolly through (he rcrosuning poriion of bark, wbieii 
coDiic’cts the layer with the p-irent plant. \ theiefore at- 
tem|)tt‘rl, in (he la^t and preceding spring, to accelerate the 
ee?,vsi. ’i of HKits by Jayersoof trees of dilTcrent species, which 
df) no: ryndily emit roots> by the following means, having de- 
tachv'd the tongue of the layers from the branches irt the usoal 
niauocr. 

In layers Soon after midsummer, when (Ije leaves upon', ibo Jay ers 

Tootrh*airnot ^^t^itcqiiircd their full growth, and were, according to my 
been iomed, hypothesis, in (be act of generating iheuruc sap of tbe plant, 
live layers were taken out of the soil ^ and I found, (hat those 
of several sproiei^ of trees did not indicate aiyr dUposKioD lo 
generate roots,.! taaaU portion of ceUnlar tar^ only: having 

* KoiiicuUural Transactions of 1611; Jouros!^ vol. XXXIl. p. SJO. 
^ "" bsu|d 
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issued oP>thiE^» berk in fhe wonnclod 

parts.'* { look UaejisurES'to pnwent ihe rtjinrn rotnrn «»*' 

tbesflptJ»r^^ i^bbaf£^fAmthe]a)m^^^^ il^ p:UTnt ♦rees, 

by makidgt roto^eaclrbrntioh, twoncirculnr Incismnl' throtiffh vcutc ! l v re* 

tbe bark, immediately above thu sp^ce u here ihf tong;ue 

4fao layer bad been ''dtfachlid ; nod the bnrk, between tlicsc 

iHbimons, vrbirh were abtiirt t witty the diamr ot the* britich 

affat, wat'taket) oflF.' Tho surfece of ihe drcorticaitul spaces 

wn% then scraped with a knife, to pn'vcnl the roprodnetion 

the bark, aiiil the larers were rt'conmiltif'd fp» ihe sfii! ; - ' 

Rt the end of n month I hM tiie picLiiiUrc to ob^cruf 
that roots haJ been abundantly ' emitted by every one. In a^a r^ot . wi*r« 
other inslanees I obtained the same result by simply scmpini^ 

Off, R! the same season, :i portion of the bark, immediately at 
thtfha^e of the tongue of the layers, without taking them out ^ 
cf tlie ground. 

By the precevliiig mode of m.inagament, iho ascendint^ I'fTect cif tliii 
fluid is permitted to pass freely into the layer to promote iis 
growth, and Jo return till the period arrivcs<ot wlocb layers 
generally begirt to emit roots : the return of the sap tinongli 
the bark is thrn'iiiternipted, and roots are, in waiseqttetKX*, 
emitte<l ; and I i^gpertain litrle doubt that good plants ol trees, 
of almost every ^cies, may b»;; thus obtained at the cod of .1 
single season. 1 wish ic, however, to bo understooil, that my 
eSperinoentB have been confined to comp.iratively few ie» of 
trees $ and that I am not much in the iiabit of cultivating tree; 
of ditflcult |jropagation« 



Q/i the CuU'watian of the Jamrosadv (Eugcvui Jnmlu^ L) in 
ihe National Cnrdui at Paris, jihrulgedf rum the aaunul p 'nu'H 
hy M. Tuouiv, in the AunaUs du Mmrum, y. I, p. ,uy; , 

By Bicu.|RD bALmuav, /&>//. /u S, 

rir^HE /r 2 ?»iroW(ie, or eu^enia jamlos of IJnnc, is one oftljcHC Jainri)i;»clc,r>r 
JL trtcif the fruit of which i.s seldom brought to pcrfoclion in 
£tfro/>c.— In /Undoslan, ^hcro it grows wild, it is called /aw/or. 


HortiCuli. Tran^, vol. 1, Appendix, p. II. 
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nesorilieU. 


The fruit. 

» 


or jaml'oUyZnii in thoie colonies where it is colUvaledfye’Nrojfii/e; 
or fOH apple. There are leireral varietfesi diifefiiig in the site 
and oolbur of their-ihivl; soiiieredi orre^kUab^ others white 
and stnelleri Rxmp^xAh the last variety Jamhosa Sylvtstru 
alba, and'thii is the tree f now pitij^se Ir descnhe. 

The epecies bein^ already pSoum and fignred; 1 shall 
only menttoii the di^renccspeculiinrb this vaiiety with white 
iririi, its habit at Pam, and the method Iliete adopted to mdke 
it produce fruit. ' * 

Our tree is at present about 11 feet high, with e stem % 
rnchcs and a half in diametJI at the base, branching from bcRW^ 
the middle into a |>)Tamidal head. The leaves are undivided, 
smooth, opposite, of a deep green, coriaceous, and not unliica 
those of some Peach tree%. bet larger. Tlie buds push forth 
young leaves in the beginning of summer, of a most lively red, 
which change gratlually to ibeir permanent deep green coltNir. 
The bunches of dowera also appear at this perM, terminating 
the branches, from 240 6 being clustered together. PetalSi M' 
greenish white^. about as* large as those of dppfc blossdittt. 
Stamens very numerous, in a tuft half as long aa*%he petals, 
their filaments pale violet cedour towards thetdp, where they 
diveige, their anthers yellow. Pistil, longerM||^b all, is inserted 
like the stamens, petals, and 4 divisions of the calyx upon a 
globnlar germcn, which swells into a green fruit, gradually 
clianging to white with a pale lose oolodred tinge on the side 
exposed to the son. ^ : 

In size and shape, the fruit Is not very unlike a medkr: its 
fiesh rather firm, but etsily broken, from 2 to 3 lines thidP/ 
sligk'y^jid, and perAifaiddsMh a etneV approaching that of the 
rose, from which it has aofiiied the name of jo$€ apple in some 
of the French colonies in the middle are several nuts, easily 
detached from the fiesh $ if there is only a single nut, itis i{die* 
rical, but when more are perfected, as ir often the case, tfetey be- 
come angular in the parts which touch each other. The shell 
of the nut is thin and brittle, iDclosing a greenish white kernel, 
which easily breaks into irrq;ular pieces. The cavity of the 
kernel, varying in size and figure, but more or lOu oval, is lined 
with a brown pellicle, which adheres very slightly. These fruits 
ripen fromSt'ptmler till December , and though not actually nutri- 
tious. 
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lious, their perfumed flavour rend'^rs them very agrceiiblc to 

oiost palates. 

The individual one above dcsoribod was brought from Hindos- lu :n*n duc- 
ian iu l/65i by the ablie GfllloU. and placed in the late Mr. Le« 
mounier'a stove at FmuUks. I'hough very youngs byplunging 
it in the tan 4 )edr it soon flowered^ but never ripened fruit till 
When it had attainai^ the height of 6 feet, it was trans* 
pbiatad into a small box,^d exposed gindually to the open air, 
doting two of the hottest months of the year, but afterward re* 
moved back to the tan-bed. 

- In 1794 this tree was added to the National collection, and to 

Vdblg stout and vigorous, I determinhd to treat it more 
Daring winter, instead of the tan-bed, it stood on the floo/« 
the stove, but near the flue, and during sutnmer it was exposed 
to the open air, in a sheltered southern exposure, not bousing 
it llll Octo/'ar. This method of culture, however, did not agree 
with it \ for, soon after being put out, most of the leaves fell ofl‘, 
and those which remained, as well as the ends of its branches, 
turned yellow ) a plain indication of its sufferings from the cold 
nights. Novorthcless, tlie great heat of our PaTi§ summer soon 
restoring it to Its ordinary vigour, numerous young shoots, and 
many flowers pushed out, but they fell off without producing 
fruit. In this w^, 1 persisted to cultivate tbit tree till last 
spring ( 1801 ), being anxious to try, if in so many years, it might 
not be habituated to our climate ^ but it annually underwent 
the same alteration of si c koess and bcalib already detailed*. 

At this period, wishlni m make it produce fruit, I thought all Treatment le 
that might be neccMaiy would be a large |)ortion of air with it pru- 
very great heat. For tbispurpoie, it was Mi in the great stove 
at the foot of a very wh|fe wall, whieb, by reflecting sh«*wwv8 
of the sun, increased the heat ititt iMie, and the tree wasvo 
placed as to receive the rays perpendicularly. The air was suf- 
fered to blow freely round it. and it wm deluged with water, in 
conaequeiioe of the great^vnponatlon produced by so mneh heat 
and air. 

My. wishes were thu! completely fulfilled ; the tree grew most Succenfuf. 
iuxariantly, being covered in June with numerous flowers, which 

§ • 

* This account docs as great honour to the candour of one of liie 
iim gardeners iri the world, as his detail of the insertion of the •e\cra! 
parts of the flower dors to his botanical abilities.- Si'«* 


were 
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Upcrc rflpiilly fecundalcd, ihe greater part of them beirg snc* 

^ clfeilefl by ripe ftair*;, of wbirh I gathered more thatj 4U. • Soni« 
of tfie fineat ire pr^aerved In tbeg.^Urry of Natural Hihiory ; 
Seetl- so^n. of y:btch fell otf*. I hare a1rea% sown the leeds : and 

other) the triSr Will beshHered to remaiD till they drop 

off ««]Sontaneonsly, that I %iay be quite certain dietr seedrare 
perfectly ripe. I'rotr an cxaiiiiiiiftfapchef the kernel, which soon 
phanges'to a hard, Jioriiy substanc^lt fs not surprising, that ell 
the seeds imported fr^m ‘ahra'id have hirh%!itW''iai)ed, unlesitho)^ 
hive bccMi piicrUHl in earth } and I ttv^forc dccml^lf-iie* 
cessary to soy;, tblgm in d few days after they fell from thtf tXlE^;^ 
Treatment of>i To make success in IhU point doubly sure, 1 employ^ 1 
tlR'^eccS. method, ill** good eflecis of which I have often- eipcripnccd. “ 
I’his w.-is, afior taking the nuts out of the fruit, to put'*tb^m iff 
my breeches picket for 2 or 3 days. Tins sort of animal. bath 
• is prefemble to the custom Vaifh has hitherto prevailed oflm- 
mersing many tieeds of hot cVirabies iu pure water. » ^ ■» 

Mcitk of sow. ^ finally s(jwed these about half an inch deep in pota of 
ing. earth, plunged in a very gentle hotbed.' At tbo approilelr of 

frost they wiV be removed to the tan-bed oi tM. ifove, when 
the essential point to attend to, wiH be to hio^^Mi the humi- 
dity, beat, and light, so that the young plants may^ fiot appear 
till spring. 

1 dare not hope that this tree will soon be naturalized to live 
w»y probably in the open Sir in any pi: t of /'Va«r«»} for^ its bads (gem mas) 
temperate scabs j but wc may rea-^maedy expect, that the plants 

r..iset! from seeds here wilt not Ixs so deljuitb as imported plants, 
and that they may .succeed in.%*s<reinpeTMif«t(n'c,or orangery : 
nar. it i.s even possible, that suc^ plants may survive tbronijpk 
some of thO'wdroNipotaauider our southern marittine 
nips, or ill the island of 4^tara. For this purpose, they sbould 
be planted with or^^c trees, rilron trees, and ^uava trees, 
among wbidli the jua^osudc thrives in its native cottDity> or 
such colonies as It has been transported to. - 


thrive in a 
temperate 
Move. 
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LfAitr frtrt/i DrTTmhilJ o# the Su,gftr from Potato Starch, 

To Mr. Nicholson. 

DEAR 'SIR; ^ 

^AVMKG teamed, tliat' professor had hroughf iinmnhon of 

inMligence to this cuuntry of very remarkable change 

produced in \aheat starch by ilie action of dilute sulphuric 

at a hightemperatureilas discos'crL^l by M. Kirclioff*, of 

the imperial academy of St; Vet etfibiu gh, 1 was dtsairou!* of as- 

tertflkitng whetliei^(fe^ Y«cft1tt cf otiicT vegetables, submitted 

to M aeftoa of tho same fluid, at the same rempeiature, wouUl y' 

eslilbii a simitar phenomenon. For this purpose 'I took eight 

pounds and three quarters of putatoos, grated them, and placet! 

the pnlp on a sieve. Cold water was then slowly poured upon 

this^lp as long as it passed turbid through the sieve* nod the 

iiqiioi^ Wa» differed to stand in the vessel that received ili^till it 

became dear. On pouring off the clear liquor, the fecula of 

the potatoes was found atihe bottom of the vessel 5 aiul, when 

dried by a very gentle heat, weighed a pound and a half. To 

this fa^la were added six pints of dlsifUcd water^ .ttid a quar* 

ter of an ounce by wetgiit of common sulpfiuric acid in an 

“-artbcii vessel foraisUed with a cnvei , The mixtore was kept a pemnd and • 

boiling for (liirty^bar hours without intermission, the vessel ^•'‘V stare*, 

being covered, die loss by evaporation carefully supplied by of watw, and 

the fr^uent addition of distilled water, so as to preserve the same quarter of 

^ anouuceof 

quantity as aCihecommeuceipeiU of (heo}KTation. Jor the first guiphuric acid 
twelve hours 1 could perqplve no diange in the sensible proper- wejc 
ties^cf the vapour. At ibtfexpiTation of twenty-four hours the f^*I-*iIourr^* 
had evidcfitly b^coine aaccltariiie, nnd this quality coiiti- in tweneV four 
ntsedto increase as the imiing prok^iged. Thiia;*,5gai: fluid 

hours after tiie commenrement of the ebullition, half an ounce nn^. 
of finely-powdered cljarcoal was added, and the boiling con- After .‘J4 Uoun 
i.nucd fur two htjuus longer. The acid was then saturated by 
limctlhatiiad been very recently burned, and the boiling con- ^o^il ,,^y{35!ic(!. 
tinned for half an hour} after wlndt the liquor was passed After two 
through a piece of califfo, and the substance remaining on the 
filter wastied by the repealed cITusion of warm water. This rated by lime, 
substance, wlicn c5yy, weighed .sw’vcn cighUis 06 an ounce, and pre. 

consisted of charcoal and sulphate of lime. Ihe dear liquor cipitao*. 
was now evaporated '‘n a wafer bath to the consistence of i*;. 

1 * eva;J5ra».‘d. 
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ieicirame viv*. 

ip, an4vlt atidQ to ciystalKae. lo right diya it l»» a | prtf i i 
.« crystaIlj^<mm*.JMiri|ig«M!iiriy the w o rib l r fMliwte 
"^Bimuam bmn sugar tnli^ aritfa a Uttia Mack.' . The 
K 8aorfwrine-iA|l*Vt|tti ob iate a d ftani 
pootall^i^^ree^HMers of poiatoaat in) whidi I coMeiw to 
tktfMitdsi. betvton ^ae sagir and grape wgiur. «ri||ie)l 

one ^und attd a quarter. 

Onipoundof this ciyitaHiied 'tooeharipe matter was now 
. . ' tedissoived in 'to^ pounds of distiAad vatar^ aod fay the ad> 
ditiMof aqiiattliofan ounce of yeari Mtaailtad to deobriic 
fomentation, days the temperature baviagyMriid tnii|^ 

^4" to S4», ^ sr^ of the liquor first ia£eatad that dt|^ 
iC'pholic fermeitfattoQ was just bepnmiig to pass into the '■ 
auet^. The whole was then instantly submitted todiiDHetioo* ' 
and the process continued till a pint and a half at find was 
’collected in the recrim^ *^11 on bring mdiatilM prodnoed 
two ounces ind fivp' e%htto -fay tneasute of dilute aleeha)« of 
wfiidi a cubic inch, the roprcary hi Fahnobrit’a thomn 
noek i stttiiKug at 45* and in ' the barometor at 33|g Ipchaa* 
weig^ 245 graint. I have therefbie c cn cl a d ed ftoBS the 
Bocoratc expefiments of 1^ Charles Blagdea, that the two 
ounces aud five eighths of dilute aleohol tbua ujbtainad eon* 
tains fourteen drachms Iqr meniue of pmaf a^it« ' 


99 . 1819 . 
.yide S(fuaret 
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self NTIFlC NEWS. 

New Ex^uivt Con^aw^ 

. Notice has been received from the Oontiueiit of a new usplo* 
’live compound, upon which Sir Humphny Davy has made mase 
otAMiiQruts 1 and it has alatg been produced by others. The 
puBMnt sbortstatemeqi u all that I can 'uu this oocarioo hsaart. 
'^•irateof ammonia is tobe dissolved toiatoration in water, 
aadtaiiosal jto a basin to a low temperature, aueb ap that of 
ice, .|f!«^laf tlto^sing roiitemuf tosand saIt«^A****^ 
contsinihf euintariMic gss is ^knrened hi aplufiun. 
‘i^lhe gas ^absorbed, aud ihu ariMian aaotaidsf wd, 

iSerooiw tdtohoi^, s smalt puniowqf heavy qtt U0SkA 
at the.yiilom'of . tile basin. Ot this otl ff u^ipatify' aa ti* 
tijta:pff;^ahiita);be pm into coniilet w^ oEto-ril, ai M ai fr 
jawldal lg i to p ptfflij fi ft i i iw lakes pLiCe. 

AL^nifki^.fe| >s ad ibu esperknbhl, used a fimr taioce 
phiainf tbe ip and pot his qiite oil in u amall {dsttna 
spooir. ' 'Ae speon was destroyed by tbeexploiioii. , 
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VOeriat ->71 Ihx MLnsuremint nf thrc* of the Me* 

ru^iUfif mndutfidtn fyi^tandthf J in/t Col If^ltn m %fudi*t\ 
hif Don Josffii HonKioLi/. Dot* the I fuloiof hual 
7 rnnun Cions /(ft j2l 

T in iktermimiion «1 tiu* (ijrureaiKl m ifrntnil r f I'l ordi proVem To 
in'* Tt ill tiiiKs e\c u (1 tiic cuiiisiu ()1 minkii il .ml lli« ^»h th« 

hi tnry of lli»- tlltrnpi-H m ult- b> 'ihtK»n ^nei-* \> olu r»uu<l« of 

this piobitin m ^lit ^w' ri4< I to tit mot i Mju t> ihetArili 

Lut Ur U (oUoi tlu methods pi isiud li) tlx lu i i ft (J>t» 
ftubjcci bt nj; \in nx I> \ icjnc.an I th Te i * s t * j I iii • 

niensnros r 1 wliicli wi do not ^ th * ^ ^ ^ 

in net gi\e us \f r) lil’h in Rarr i» g eiUicr il * ^ tfts 

or d mtos on« oi our g obi 

It was rK>l till the icvival ol scicnt m 1 rope*, *li»t Uir* 

IwogTtsnt nliilo**ophtrs, Huvgheiitt and Nt-i ton, hist eng I ' <•0* 

L I. ..I* * 11 .iL WIUIJ, 

in the consul! r it ion ot this r]i t St i< r aiH 1 di<ii (ltHlvlK^Al 
lausof mcch iiiu s, tiic^ iiiicipks on whna Uu fgur^ oi tie 
earth sliould be iktcii mu 1 

They demonstiatiii, that the rotator) rrotirv ^lu*u d occas oti 4^ 
dflfcretii.es m the force ol envuv m dint fiit h» tiul's, ii d * 
conK*qurm)y, that p ills < I the caifti in the lu JiUiuihoRl ol t,iL oii , 
the equator should b^ in rt elevated th in ihr sc n»*'»r the pi les 
&urrLSS8£NT.— -VoL AXXIIJ Ao 150 Y ihe 
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,1,*. Tl>e most simple hypothesis, which first presented itself (• 
the m^sVlVihg *hat which supposed the earth to bo 
iinirorniiy throughout composc^fl of the same kind of matter, and its sur- 
a spheroid generated by revolution round its axis, 
would eirvaii- Thi** hypothesis, adopted by Xevston only as an approximation 

the norrccily consistent with the equili- 

imirc than the * •' r j 

polar fcgiom. librium to which panicles in a state of paste, or of tardy 

fiui'lity, would arrive in a short lime after their present motion 
was iinprexscd ; and the ecccntneity denved fiom this hypo- 
thesii is at least not very lemoic fiom that whieli actually ob- 
tains in (he present state of consistence and stability which tho 
eahli has since acfjuiied. 

But fjcolopical Uvit the homogeneity of the nnltcr, of which the earth coii- 
*how\h!ii tilt* •'* varianee W’th all gcolf>gic:d observations, which 
(eiirrn.il. o.ur piove e\ idi*nlly that at least .jOOO loiscs of the exterior crust 
r#\un honu). ** immense mass of heterogeneous mailers, vary- 

griicuus. iiig in dc nsity Iroin each other j and upon tlie supposition of 
a stale of fluidity of the whole, it should follow, that the strata 
should succes,'i\ely increase in density from tiic .surface to* 
wards the; centre, that the more dense wouUl accordingly be 
subjected to less of centrifugal force, and consequently that 
the .splieroidical form resulting from this cause would be less 
eiTciilTic than would aiisc from n state of perfect bomoge- 
iK ity. 

floluiion efihe The JOQst s imple, as wtH as the most efTe.ctual moans of 
vcriiVing the lil^nhesKs rcs|)ecting the figure of the earth, is 
veraJ jrcM of 10 measure in the two hemispheres several arcs of its meri- 
ihc iwhitiiaii*. distance from eadi other. 

subject it most be a^wed, that the Academy of 
Sciences at Paris sot the exampte^ in giving the original im- 
fndae to the undertaking, and not only commenced, btu put 
h^i#xecution tlxwe parts of the plan which were most dilficolr 
*lbd most dedsi% e. ^ 

The resalts of the first measurements made of diderent 
w!tu"af*ths^?i- meridiaii of diflerent paris of the world, were 

bmtioiDof found to be perfectly eouformable to the expectations of 
ibor^^that Huygbeni and of Newton, and also with experiments oaada 
iht polar re- on the vibration of the pendulum In different latitudes •, and they 
gk^t aic fist- ]gft HP donbtihat the earth was in fiict flattened at the poies^ 
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c«fabrF«hing tliereby one point cttremely intf ’•editing ii) natural • 
philosophy. 

Thepe ie5nlt<», however, di^l not correspond with ^ snfhcient Tn«rrunry«l 
accnrficy tbr :i<o(.*r!ainin£[ with nrerjsioii the decree of ei cen- 

.,1 -I* “•Awrti, 

trierty, or even the gencrnl d'lnenpums ot tneranh; as ought 
naturally he expected. wln‘u we consider the neressary iraper- 
fection of the nuMns then employed in tliese optralions, and 
the gj'i'ai ditiicnlties that are to be encountered. 

For the purpose of nuking a nearer approximation to the 
true dimensions of the eartli, and ot verifying 1* rmer mea- 
stiremenls, it is necesvaiy, in some instances, to repeat them, 
and aho to make others in dinbimt situations which may 4)9 
expected t-'* be iniproved in proportion to the progress that iti 
made in the means of peitectii.g the several departments of 
science. 

At the commencement of the French revolmioo, men of Opand under- 
science t< ok advantage of the general impulse which bii- 
man mind lereived in fivt'ur of every specie# of innovation or in France and 
change, and liey proposed making a new measilj^^oient of an **F*‘^** 
ait: of the meridian ih hVance, ^or the purpose of establishing 
a new system of weights and measures, which should be per^ 
manent, as being founded on the nature of things. 

A commission, composed uf '?ome of the most distinguished directed by a 
members of the Academy of Sciences, was charged to form 
the plan of these operations, which were to serve as the basis 
of the new system. They invented new inrtrnivcnts, new 
methods, nc*w formnls ; and in short almost the whole of this 
importani undertaking consisted of something new rn science. 

Two celebrated astronomcrs^elambre and Mechaie, -dew ^nd perrontisd 
engaged to perform the astronomical and geodetical observa<^ by Uclambrs 
tioQs, and these they continued as tar aa Barcelona in : Spain. Weeham, 
The details of their operations, observations, and calculatiiHis, 
were subsequently examii^ed by a C' mmitlcc of meiLof scttuiceQf 
many of whom were foreigners collected at l^iris^ who con* ' 
firmed their results, and by the sancifon of such an unionf:^ 
talents, gave such a degree of credit and authenticity lo tbeit 
eoodtisious, as cqpld scarcely be acquired bv othdr means. . 

Since that time, tn the year 1806, Messrs. Bint and Arago, ContiotsaiieB 
members of the National Institute, were i^ent Jnto Spain for 
Ihe express purpose of carrying on tho same course of opera- go toFormee* 

Ya bons*«- 
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t'jns still farther south ward, from Barcelona at far a« For- 
rrjeriiera, the southernmost of the Balearic islands. Fonunaiely 
this la^t luuiertaking^ which forms a most satisfactory sup- 
plement to the former^ was completed by the month of May, 
1808, at n period when political circumstances would not ad- 
mit of any fur i her opeiations being pursued, as a means of 
vcrilVing the results, by measuring a base which should be in- 
dependent of those formerly obtained in France. 

Vfrifirailon of In the year 1801 . the Swedish Academy of Sciences, encou- 
the Lapland gucccss of the operations conducted in France, 

tiicbwedisli sciji also three ot its members into Lapland, to vciify their 

academy. fnriecr measurement, taken in 1 736, by new methods, and by 

the use of new instruments, similar to those w'hich liad recently 
been used in France, and of which the National Institute made 
a handsome present to the Swedish Academy. Ihe results of 
this new undertaking, which terminated in 1803, were drawn 
up by M. Svanberg, and are highly interesting, by their exact- 
ness, by the |M?rspicuity of the details, and even a certain 
degree of novelty given to the subject by the arrangement 
adopted by the learned author M. Svanberg. 

Th rec* These new measures w'cre found to confirm, in a remark* 
ment ^)f ihesc able manner, tlio general results ot 4hose which liad preceded, 
new moastirfs gave very nearly the same proportion for the eccentricity 
the ^neral'r* and other dimensions of the globe, so that there would not 
•alt* have remained llie smallest doubt respecting the figure ot iho 


was contra- 
dicted by the 
resales oi (he 
a«lmcasiirc- 
mcnt« liudc in 
Lng) <uil 


earth being flattened at the poles, had there not been a fourth 
mensurenicnt performed in England at the same time as that 
undertaken in I^apland, the lesulls of which werc entirdy 
rcce^fi?. This measurernentji which comprised an arc of * 1 ^ 30', 
w’as undertaken by Lieut. Col. Mndge, Fellow ot the Royal 
Socicrv, with instruments of the most perfect construction that 
had ever yet been finished by any artist, contrived and executed 
for th.ai express purpose, by the celebrated Ramsdeo. The 
details of the observations and other opera lions of Lieut. 


Col. Mudge, may be seen in the volume of ihc Philosophical 
I'ransacliuus for the year 1 803 ; and one cannot but admire 
the bcanry and pe-rfection of the instruments qmployeJ by that 
skilful observer, as well as the scrupulous care bestowed on 
urdir ciroam- every part of the service in which he was engaged. Bengal; 
•tsDCM of pc- jj^yj were employed on tbis occasion, as objects at the lev^al^ 

btatiorif. 
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rnd their pr>Kition appears to have het'n detemdned culUr advan^ 
wjlh the miT > \ prcc-'^ioii by the ibctxiorite of Rainsden, which 
reduces ..J an(>lcs to ihc plane of the hori7.un» and with such 
a de^Ui'i'i’ f/iieoioess^ thni tlioeiroi in the sum of the three 
angles’ of any triangle^ is scitrcely, in any insiance, found to 
exceed three, seconds ot a degrcei and in getieral nut more than 
a sinati fraction of a second. 

Accordingly the gcodLtica! observations were conducted 
with a dcs;ree of exactness, which hardly can be. exceeded ; 
and even if we suppose for a moment, that the chains nindo 
use of in the measurement of the bases, may not admit of 
equal precision W'iih the rods of plntina employed in Frame, 
nevertheless, the degree of care employed in their con.struction, 
in the m de of using them, and the pains taken to verity their 
measures was •jucIi, that no error that can have occuried in 
the length of flie base, could make any perceptible ditf’crence 
in the '^ides of the series of triangles, of which the whole ex- 
tent does not amount to so much as three degrees. 

Nevertheless, the results deduced by the author, from this but which in* 
measure alone, would lead to the supposition, that the earili, 
instead ot being flattened at the poles, is, in fact, more elevated more elevated 
at that part than at the cqualor, or at lea^t, that its surface is 
not that of a regular solid. For the mcasiucs of ditlerent nputur. 
degp’ees on the meridian, as reduced by Lieut. Col. Mudge, 
increase progre.s.sively toward the equator. 


Tbe following table of the different measures of a degree Tabic of the 


in fathoms, is given by the author 

ill liM Memoir. > 

inc. 4 !iure» of a 
fU'^ree^if Ut. 

Latirnde. 

52" AO' :ifr 

• 60766 • 

in J n^rljind, 

^ which ineretut 
* inffuiPg tuulU- 

52 

38 5(> 

60769 

• Ml., fjt 

52 

28 (> 

60794 


5'i 

2 20 

6o320 


51 

5i .4 

60849 


51 

25 18 

60864 


51 

13* 18 

60890 


51 

f 

2 54 

60884 

• 



The singularity of these results excites a suspicion of some 77 ,;, ftiDevl.* 
incorrectness in thuobicivatiani themselves, or the method midc, 
nf calcolafing from them. The author has not informed us in 

bis 
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hit Memoir^ what were the formulx which he employed in ih® 
compatations of the mcildinn ; bat one *^008, by the arrange* 
ment of bU materialrf, that he made use of the method of the 
perpendiculars without regard to the convergence of the meri» 
dians ; and although this metliod is not rigorously exact, it can 
make but a very lew fathoms more in the total arc, and will 
if moneoui, have very Utile ctfect on the magnitude of each degree. t 
bly'w froni^**" ** ^ more probable Mipp(»siiion, lhaiv it any errors 

the ctlential exist, they have (wcurred in the aMrouomical ob'iervatiuns. But 
obicrvatiouft. Kcarccly possible to dcterniliie the amount of the errors, or 
. in what part of the are they may have otxurred, excepting by 
diicct and rigorous coniputaiion of the getKletiial mea'^ure- 
ment. I have therefore been obliged to Iiave leconrse to calcu- 
lations, which I have conducted according to the method and 
foimulo: invented and published by M. Dclambre. 

The muni Tlie means genernliy employed for finding the extent of a 

Tnerhod uf degree of the meridian^ consists iu dividing the length of the 

degree *l)y fathom**, by the number ^f degrees and parts nf a 

fJiviiliii’g the degree deduced fiom observations ol the stars > but if these 
fath*b*^i'i" observations .ae atlcctcd by any error^ arising from unsteadi- 
incasurciiwlcg. of the instrument, from partial attractions, or from any 
and other accivlculal causes, then thetlegiees of the meruliaii will 

arroriof ohscr- be atTccied, v^l hout a, possibility of dii*covering suih an error 
vatioD. in this mode of operating. It is consequently nccessaiy, in 

such a ca-c, to employ semo other method, whicli may serve 
as a means of verilving the observations themselves, of delect- 
ij g their eiTo 8, if there be any, or at least of shewing their 
probable limits. 

Cs'culationsby JVfy ofiject therefore is to communicate the result of calcu- 


The uiunl 
Tnethod of 
finding the 
degree, by 
dividing the 
rot4iI arc in 
fatli. by it^ 


the author, 


hr m^an* of 

^phe- i al 
fuift -in 

nerhvo. 


hi'tr >ns lUdt I have made,’" from the data publi»hed by Lieut. 
Col. Mudge in the Philosophical Transactions : and I hope to 
make it appear, that the magnitude of a degree ot the meridian, 
corresponding to the mean latitude of the arc measured by 
this skilful o’^server, corresponds verj’ exactly with the resulta 
of those ot er measurement! that have been above noticed. 

In M. Doiaiiibre's method nothing is wanting but the sphe- 
rical angles, that is to say, the horizontal angles cbicrved, 
corrected for splferical error. Moreover, for our purpose, we 
h.ave no occasion for the numerical value of the sides of the 
b’^'ries ot inanglei, but only for their logaritbma. Thus the 

logarithm 
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logarithm of the base mcasnretj at Clifton^ as an arc gives us 
that ot its sine in fet't or in fathoais, so that by means of this 
latter logarithm^ and the spliLMical angies ot the soi Ws of tri- 
angles, we obtain at once, and as easily a-* In plain irig<>nt»mc* 
try, the It^ganihriis of the siiics of all tboir in f»*ln)!nt. 

After tins, it is exlrcnu'ly i*asy (<*c<mvciL them 
rilhnjsof chords or cW' arc >», for t!n* purpose ol applying tlunn 
to the cotnpr.tatioii of the arcs on iht* nieriiliaii nr aznmnL ;. 

1 give the pirfereiicr to lakiti'Ml e lo^jrilliuis ol liie Md( . 
arcs, because (he oo:i;jnUalions become in that i ."-e inueh more 
simple and expeditions. , 

Near to Clifton, which is the northern extr inify of the nrr, R** of 
. . » 1 1 1 1- I • the «iunhrrn 

in a Situation ele\ated 35 leet above the level ot the se.i, a iu»e to tuiici. 

base was measured of 26342./ feet in length, the chains 

being supposed at the tern peraiute of 6 1 Fainenhcit^ or]3>,^ 


Reaumur. 

For reducing this base to toises, we have the proportion ol‘ 
the English foot to that of France, as 4 : 4,263, so that if p be 
taken to express the fractional part of the French foot, corres- 
ponding to English measure, then log. p=f),97f:i4 ,46587# 
and then log. of 26,342,7 = 4, 42066.028(i(), 
and hence the log. of the base in toiscs w^ill be found equal to 
3,61485,36943, and the number oj[ toises corresponding is 
41 19,5 taken at the .same temi^eratore, which corresponds to 
16 -^ ' of the centigrade thermometer. 

litis base wc must consider as an arc of a circle, and it is 
easy to reduce it to the sioe of the same arc, ^according to 
the method given in a note at the end of this memoir. The 
logarithm of the sine of the ba|e in toises is foqjid to^be 
3,61485.35800. * * , 


With this quantity as base, and by means of the spherical ^ wlnrl, 
triangles given by Lieut. Col. Mudge in his paper, I have hiund ^Virian^Mcr * 
the logarithmic sines in toises of all the sides of his sr'rlcs of thyj<*‘'tion9 tr 
triangles, and have sulJsequcnlly reduced them to 

arcs of the same, whi^h enable me to complete the rest of the tluir azinncl.i 


calculation. With these we may compute any portions of the 
meridian^ or sujeessive intervals of dilFereni staiions expiesaed 
in toises^ and in parts of the circle, or their respective azi* 


inuths, 
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Col. MudgeU 
data. 


from which 
the coipputa* 
tioni were 
beguo, 


and continu- 
ed through tl 
whole icrics. 


muths, having regard always to the relative convergence of 
difTerent meridians. 

The author has made observations for determining the lati- 
tude of the two extremities of his arc> and has also determined 
the azimuths of the exterior sides in hi.i series of triangles by 
means of the greatest elongation of the pole star. 

In the calculations that 1 have m de, 1 began at Clifton in 
YorkshirCj (he northern extremity of the arc, and for this 
piirpo'ie tlie following arc the data furnished by Lieut. Col. 
Madge. 

Latitude of Clifton reduced to the centre of the station 53* 

27' 3ij, 'd2. 

Azimuth of Gringley, seen from Clifton^ and reckoned from 
the north toward the west 256'* 25 ". 

Azimuth of lleathersedgc seen from Clifton^ and reckoned 
in the same direction IIS 8’ 6 >61. 

With these data> and the two tables of splverical triangles 
and the logarithms of their sides expressed in arcs> the inter* 
vala^twcen Ciiftcm and the two stations Gringley and Hea* 
therffige were Vound in toises and in seconds of a degree, at 
well as all the corrections to be made on the first azimuths 
increased by 180', as azimuths of Clit'ton seen on the horizon 
at these latter places. 

The same process was continued for the following stations 
^ in succession, all the way to Dunnose in the Isle of Wight^ 
which IS the southernmost extremity of the series. 

Ill this manner wo have the latitudes and azimuths of each 
station, by means of two or three preceding stations, and con* 
sequeotly we ha\'e a verification of all the calculations that have 
been before made by Lieut. Col. MudgeV 

The results of my calculations arc contained in the two fol- 

owin tables. 
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Ki it Table (if Distances in Toises and in Seconds of a Degree TMc otdn* 
an the Meridian^ comprised bclivccn the westerly Stations in [y 

ihe Series of Triangles, tiont th« 

Meridian ;— 
in tuiftcs und ik 
• ecuncU. 


Ilatnei of the Stationi. 

Arcs iii toisci. 

Arcs in Stcondi, 

Clifton 

0,0 

1 0,0 

Heatbersedge - 

6S3-4.324 

• 430 i,t!)28 

Orpit 


997,5928 

Casilering 

IJ)hOl,li|34 

1248,8226 

Corley 

lli!)'1.3b4 

901,6207 

Epwell 

22327.008 

1408,2543 

Slow 

9A55,47y 

602,7284 

Whitehorse - 

l(J7(>().(j45 

1185,8656 ‘ 

Higliclere 

149CJO,507 

945,6354 

Dean Hill 

l0lU5,b'l4 

1016,0180 

Dunnuse 

23529.886 

1484,4531 

Sum total • 

162057,5437 

10221,9837 


Second Table of successive Intervals between ihe Eastern StnijiMu, Tabic of ch« 

# lip inter vail 


Kamci of the Stations. 

Arcs in toises. 

Arc. in .Second.. I>ctweeii ih* 

£. tUtlUM. 

Clift OQ 

0,0 

0,0 

Griiigloy 

2S()().I05 

177,149 

Sutton 

10338,816 

1061,931 

^Holland Hill 

408l,ltKJ 

29 s .2251 

fiardon Hill 

18092,261 

1141,0462 

Arhury Hill 

27956.417 

1763,2683 

Brill 

22374,106 

1414,2769 

Nuffield 

14350,3834 

905,2155 

Bagsbot 

12137,933 

765,0822 

Hindhead 

14449^027 

911^140 , 

,^,4551 , 

Butser Hill 

• 7853,644 

JDunnose 

20514,036 

1294,1974 

Sum total 

162057,0941 

10221,9607 

Now if we take the afilhmclic mean of the sums contained 

mean of tiioss 


in the two tables^ veeo have for measures of the entire arc, resulti gives 
comprised between the stations of Clifton and fkinnose^ the 
following quantities 162057,32 toises, and 10221,972 seconds loinei, of lat. 
of a degree, or* 2" 50' 21 ^', 972 - By dividing the former o( of the wheU 
these by the second, we get the measure of a degree, corres^ 
pondUig to the mean latitode of the whole* arc, equal to 

57073:74 
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57073,74 toises,, or 00826,34 fathoms, at the temperatnre of 
16^‘of the ceniigracj thermometer, liw latitude being 52“ 
2 ' 20 '. 


57(W,h,41 

loises ; 


find tli<? 


S*Mic ivlio^c * at Arbuiy Hill happens to be ver}' nearly in 

incinto two miTidian of Clifton and Dunnose, and divides the inieival 
RiMfly equal between them into nearly equal parts. The measures of that 
Sorthern^mcan which lies between Arburv and Dunnose, is 

provctt<s b> ihetHl)le<. 91679,47 toises, and jiyb'J ,34 seconds, or I 36^ 
23", 34 of the common division of the circle. The mean lati- 
tude of the arc is 51 ' 25' 2J''. And the measure of 1 degree 
cotresjionuing to it is.^706s,4! tois?8. 

In tho same manner the measure of tho arc oomprised be- 
nd the northern extremity at Clilton, is 
70377,85 toises, and 4438,63 seconds, or 1" 13' 58'',6i3. Its 
mean latitude is 52 ‘ 50' 32 And wo hawre for one degree of 
the mcri Jinn, corres{>onding to this latitude, 57080,70 toises. 

Ilcncc, if we divide the entire arc into two equal parts, we 
deduce the following values of a degree corresponding to the 
the wholeaud of its parts. 
m ^ 

Lrftirndcs. 

51* 25' 20 " * 57063 

52 2 20 57074 

52 50 30 57081 


•(lutlu'rn niMii tween Arbury Hill 
tlfj' w.i70yo,T(l 


and the 
inciru*%r m 

ROitlfr 

noniiwarJ, 


cwTwiv These values nrc, as appears, perfectly in cooformit}' with 
wiihtlif theory* and WMth the results of other mc.isurcs that liave 

and the re.,ulii been taken in dilfercnt parts of the northern hemisphere ; bot, 
in»iwixr£meoii. in order to place that agreement in a more dUliact point of 
view, 1 shall show how nearly these estimates agree with the 
eTii|)(i€ 1iy}X)thesis,, by conSpariiig them with those roeasuras 
c{ a degree, on which we can place the greatest reliance for 
exactness. 

Inquiry into Now, if \vc compare the results of these calculations with 
wSidiW* to deduced by Lieut. Col. Mudge from bis observations, wo 

the former shall see the probable source of those <r^orr, which it appears 
conclasioai • have^Jed him to false conclusions. It has already been 

observed, that the station at Arbury Hill divides the wbola 
arc into two parts nearly equal, and that it Is also nearly in 
the meridian of the tw^o extremities at Dunnose and Cliftpo* 
It was, in all \Hobabllity, this circumstance which determined 
, the 
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the author to observe the latitude of Arbory Hill, ns he would 
then hatre two partial arcs independent of the whole and of each 
other. 


For determining the angular extent of these arcs, Lieut. Col. 
Mudge observed the zenith distances of several stars on the 
meridian above the pole, by means of a large zenith sector 
constructed by l\ msden, with the same pains that he had 
bciitowed upon the theodolite. Lieut. Col. Mudge paid all 
possible attention, and took all such precautii»ns as might natu- 
rally be expected from an observer of Ins experience and 
address Nevertheless the results of his observations t;nadc 
on ditferent stars, differ no less than 4 seconds from each 
other. But. by taking a mean ot all, the dimensions of the 
three nics reduced to the centre at each station are as Ibllows. 


Fart«. The 
.inguiar extent 
oi the iircswtre 
obirrved by 
Mudge 
vritit a BfuiUt 
•cotur ; 


in which the 
Vfsiili* vaty 4 
hce. 


Between C^lifton and Dunnose 2® 50' 23 \35 of ob- 

Clifton and Arbtiry 1 14 3 .40 nTvaiion iu 

’ Arbiiry and Dunnose 1 3(5 deg. and pts. 


The extent of the first arc, in linear measure, is ]0:!K||39i 
feet English, and when this is reduced to toilbs, we hmfor 
the lengths of the three arcs from Lieut. Col. Mudge’s raea- 
surcsj 


From Clifton to Dunnose lG20(>7,3 The fame arcs 

(3iflon to Arbiiry 703 8U, 2 ‘ 

Arbury to Dunnose 9l(i87,l 

The.se last values exceed those resulting from my compu- 
lations, the first by IOtoise«i, the second by 2, the third by 8 
.toises ; and these differences arjse from the (;piu^rgejjci^ of 
rbe meridians, which (l?e author thought might safely ^neg- 
lected, and in fict it docs not make a difference tiial is percep- 
tible in the value of a degree upon the meridian. For the 
difference of 8 toi^cs, in the distance between Dunnose and 
A**bnry, makes but 5 (eiscs diff'ereoce in the value of a degree 
upon that arc, and fhe difference of JO in the |yho)e distance 
from Dunnose to Clifton, makes 3^ in the measure of each 
degree on that arc. So that, as far as tliis. source of disagree^ 
ment is concerned, the author’s results and mine would not 

be found to differ mateiially from each other, from the com. 

• pitted ublesa . 

Sot^ 
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But, if WO attend to the angalar dimensioii»<of, tW Several 
arcB^ as deduced from observations and from ca)culatlol>^ these 
M ill not be found to agree so nearly. 

The foiiov\/ing table will shew the differences in each instance. 


But in dc);. and 
ptM ihty diflftT 
VI* ry touMiler- 
•bly. 


Clifton and Dunnose 
Difference 
Clifton and Arbury 
Difference 

Arbury and Dunnoso 
Difference 


f 2' 50' 23 '.35 observed 
C 2 50 21 ,y7 calctalaied 

+ 1 ,38 

{ 1 * 1*4' 3 ',‘10 observed 
J 13 5S ,(}3 calculated 

+ 4 ,77 

f r 36' 1 observed 
il 36 23 ,34 calculaicd 

- 3 /J(J 


numrlr *10 
coiteii In a 
dvgrcc. 


'Hic exccis of 
the touiurc it, 
howmr,inuch 

Irti • 


Hence the ap- 
parent increase 
tn the dr|^. it 
to be aacribed 
to error of obs. 
ol lar* at Arbu- 
17 Hill. 


These differences are really considerable, and are capable 
of producing important errors in the rcsnlis dependent on them. 

In the first place we see, that the soiUherninost arc between 
Duunose and Arbury is smaller ihau it would appear by cora- 
put«iiion, by as much as 3",4, and when this deficiency is 
combined with an excess of 8 ti^iscs in the linear dimensions 
of the 8.imc arc, it makes as much as 40 toises difference in 
the estimated length of a degree, llie reverse of this occurs 
in the northern portion of the arc comprised between CiiAon 
and Afburv.Hill. This is larger than it ought to be by 4 ,77i 
and hence the value of a degree on the ^ meridian turns out too 
small by about 62 toises in its linear dimensions. Fortunately 
however, the excess of the total arc is extremely small, as it 
does not e,xceed r',38, so as to make but 5 or 6 toises difier* 
ence Id the length of a degree observeef on the meridian, and 
corresponding to the mean latitude of tlie ire examioed. 

From what has been above stated, it seems almost beyond « 

doubt that it is to errors in the observatious of latitude, that the 

« < 

appearance of progressive augmentation of degress towacdi thii' ^ 
equator, as represented' by Lieut, Col. Mudge in his paper,'l»#^^ 
io be ascribed, wd thiit it is especially at the intcrm^iiie 

. tion 
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(ion Bt that the observations of the Btars arc erro- 

neous nearly | seconds, notwithstanding the goodness of the 
instruments, and the skill and care of tlie observer. But, before 
J insist farther on this head, I will answ*er one ohj^iion that 
may be made to the principles of the method that 1 have pursued 
in this Memoir. 

Those astronomers, who have hitherto undertaken the nica- objection. The 
sureinent of decrees of the meridian, have deduced iheir clement* iie- 
measures by simply dividing the linear extent by the number elliptical tigyre, 
of degrees and minutes found by observation of tlie fixed stars i»rc uuccr- 
taken at the two extremities of the arc. This is iiulecd , n,.,u,yri! in 
most simple that can be adopted ; and it has the advantage ol takn'aiing tb# 
being lndoj^endent of the elliptic figure of the earth, especially 
in arcs of small extent. The^ elements dependent on this 
figure, are too nncettain to be employed in calculating the 
angular intervals in the short distances between successive 
stations, even as a meaas of verification, without risk of com- 
mitiing greater errors than those to svhich astronomical observa* 
lions can be liable. Accordingly one cannot saftdy make any 
use of it in case.s where great accuracy is required. 

Imust admit the justness of this objection, and mu«t there- 
fore shew the extent to which it really applies to the present 
subject. 

In the first place, I may suppose, th.at- in consequence of 
tome fault in llic instrument, with respect to verticiil position, , 2 ,,;-^ 
cr)nfitfuctton, or some accidental dciangcment, tJiere is an ‘h‘i i*i!ip- 
error of some seconds in the obscr\*ations of the fixed stars. Idii ii'-' 

How is thia to be di-srovered ? This is not to be done by com- tc i ilj.* il»e 
paring the value of a degree on fhe^icridian, as dndtsBFd 
these observations, with the results of other measurements sii eU to i be fiy; ot 
distant parts of the globe. For if we find that those degrees cirib jind 
sa taken do not agree in giving the same ellipsoid, wc nro not error* ui uUi, 
to attribute all the diff'ercnccg \o irregularities of ihoiMtth, 
wdlkout supposing any error on the part of the observer, of liis 
instrument, or of othet^means employed in his siirvc-y. 

But this, in fact, is what has gcnemlly been done. It must, 
be acknowledged, that the majeriry of observer* 
lav# not been in faulty as they could do nothing better ; but 
tels*4iiaelii9rtiance has been pLiced on thegoc^nessof thedr 
i isffun woli^ their means, and other circamistances. It is tnu^ 

that 
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that Irregularities of the earth and lr)cal 

sion couMderable discrepancies which are even ine^nlahl^j but 
before we decide mat these are the real source of di'^agreemcnt, 
we ought carefully to ascertain (hat there are no others. 

(7b Lt continued.) 


JL 

On the Roots of Trees. By Airs. Agkbs Ibbltsoit. 

. 7b Nickolson, Esq. 

SIR, 

ThcdiOicuUici TN my last letter, it was my endeavour to give as exact an 
auciKliiig git- Jl account as possible of the increase of trees, both in length 
and breadth ; that which they made in spiiiig and autumn^ and 
that which (nearly at the same time) enlarge^ the trunks. 1 
shall now venture on a more diiiicult task, the delineation of 
the root, which I have long delayed j for whenever I was on 
Ute point of attempting it, I feared I was inadequate Jo the 
undertaking, Jiid put itotf another year, till further dmation^ 
and a more thorough knuwlctl^Cy should sati;»fy me that I w'as 
Capable of giving an account that w ould please piyseif, and dp 
justice to the great object of niy pursuit. For many years to* 
gether 1 have recurr(?d to the subject, studying it with the most 
indefatigable industry, and seeking in nature only for informa- ^ 
lion : but for the last sii months the quantity of roots, both 
fresh and dry, Ujat 1 have dissected, the innumerable cuttings 
that 1 have subjected to the solar microscope of the roots of 
diOereiittlrecv of every age and size— in short, the endcavoun 
1 }iavc made to collect facts sufficrent to prepare myself to 
give an exact account of the laws by which the root is regu- 
lated — the power which governs it io its exterior^ well as 
interior form— the parts which compose, and the toechaoisui 
which moves it, has at last given me courage sufficient to ven- 
ture on my task ; and if I do not thoroughly satisfy xuy reader^, 

1 shall still show' many things perfectly unknown j aud, atA . 
future time, 1 shall hope to add circumstances that mvf 
|t muie complete, and more worthy the aiteniion of the 
at least I can promise, that 1 shall advao^ nolhiog balwM; ; 
eU may ascertiin the trutli of, nor enter mto aoy 

mqr 
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tnsry not to be just and true, by those who will take 

the tnidKe ^ mking, both in dissection and practical garden* 
ing» that knowledge^ which constant labour and watching has 
procured me. 

The first thing that strikes the mind with astonishment in Explaratitm 
the dissection of roots, is that excessive motion to which they ^ 

are subject j each fibre, and each sap-vessel must be capable 
of changing its place, and of creeping individually into nno- 
tlicr situation ; and yet so admirably is the tout ensemble con- 
trived to make but o/ze that it rarely differs from that 

form and fold, whicli is allotted to that species of tree. The 
root of a tree is that jiart wliich Is the fuiindatUm of she 
sap-vessels. I have said, that each snp-vessid of the sMjt is 
joined about two inches above the earth, to two sap-ve^sets of 
the root j and so wholly and individually do tWy belong to 
each other, that they cannot be divided, without causing the 
destruction of both j the root may, indeed, sometimes shoot 
out another sap-vessel, 1 believe ; but the stcm-vc<!«>cl cannot 
shoot (in this situation, and tlius aggregated) jnolhor root. 

This vessel has its little branch, flower, and fruit proporliont'd 

to its size; it is impossible to know what each stem cylindei, 

with its accompanying root, will produce, because it cannot he 

traced higher in the tree than the trunk but from tlK* root 

to that part I have often followed it in one iengthening stiingl 

Monsieur de St. Aubert, (who is pursuing the same cuiirso of 

study as myself,) confirms what 1 have now written, ^by di»^cc* 

tWDspublislicd just after my opinions, in this lospcct, appealed 

in your Journal ; and any one that studies from dUscciiuns, 

must, I trust, be of the sjmc maui^LT of thinki^^g^Mn^i uth b# 

plamly appears in tbetn. To the root is added many radici js Radiclft, v ‘th 

with all the mechanism necessary to collect and throw up the 

Douriibment procured from the earth around. I'hat every 

plant has the power, from^all the variety of soils and dcctmi- 

posed matter, to select that which best suits its nature, and 

convey it to thi bottom*of the root, where all the juices 

and are properly compounded and assimilated to the nature of 

theplaot, is a cenain truth ; this general ri^erroir is found 

artbe part where the root begins to contract, to form the sap- 

fobl. It is known by the quantity of albcrnum |^td up thcin. 

i iiwe loiq{ beenr COOT that albumatn is the congealed 
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juice into which ell the Tanoun nourUbineot'O^^jllAi^^ ; 
{Mrt foriQS into sap» part into the jelly of wood t it 

nothing bat this juice in a diwulved state, and the wood nothing 
more than alburnum, having the wood and bastard vends 
lengthening by degrees, and running through it; It is tin* 
pcmible, that any wood veas^els can be tbrmed by this juice, but 
the sap may easily be converted into that jelly*like substance, 
which forms iht a/burnum, and the rest of the process may 
be seen to pass under your eye in the solar microscope ; that" is, 
the bastard vessels may be seen to lengthen, and the sap-vessds 
to pierce through the softer substance, for the completion of 
the wood. * 

Tint part of Tlio root may be divided into three parts ; the first part 
® shows the difierence betw'een the stem and root, the latter 

^ having doulit the number of wood vessels, and no pith ; for 
No pith after after ilie first three or four years, the piih always disappears^ in 
fh^ ihird yt4r, ihe root of trees, and the line of life occupies the centre in its 
stead ; indeed, as the chief nsc of the pith is to moisten the 
wood vessels,^ I h'tt they may bend in every direction, and ihui 
facilitate the exit of the buds ; and as the roots of trees hav0 
few buds alter tliat time to ihiow from thereof, the pith would 
no longer he of use in the centre ; the hark and inner bark are 
nearly the same ns in the stem, and the row of alburnum ra^ 
tlif-r Jarger-^that the wood should be double in the root, to what 
it is in t!)e stem — and that it should increase according to the 
increasing bianch. is the most abwlole proof that the sap flows 
141 the wood, sicicc no other part would produce nourshment 
sutBcieiU (o sup|X)rt the tree. But no person who dissects 
ts ef, car* JiP"hr (hi« truth, as the immense sap-vesseh, and 
their being loadeu with sap, must carry conviction to the mcft 
incredulous, pro\idt’d they see it properly magnified. 

Srrond psrt of secooil part of tlie root is that which appears to be the 
the rggt. reservoir, it has all the pans already mentioned, except that 
the bark is narrower, and that the part usually occupied by the 
albunumi, has from three to five rows (if that matter, tnsteMd 
of one; (hey are wide and juicy, aud the quantity mcaC 
gular. 1 ha\e often seen them aimost heaped iogeiker, 
at once from five to seven rows ; but 1 never saw 
(See fig. 1. PI. 8.) The alburnum is iooseiiiid thin, and 
wateiy aod unfiuUhed in iu ^tpeiomice, in the 

'■tof 
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TN Up root *19 (lie tli'ird division*«U is ol' the ot- TiiirdiiiNiMon^ 
ino^t consequence lo attend lo ihe shoots (hat belonjr to Ujc 
diderent roots— it is the t«ip root which always forms the 
leading shoot of the tree j and if it is cut, it will, without 
doubt, spoil that part, by forming iu'o muUlt stews to the tree ; 
at least 1 have generally found tiiis to be the case ; and as the 
bc^auiy of a tree depends inucli on the perpendicular heiglit of 
its single pillar, the cusiorn they ha\e in nurseries of cur- 
tailing the lap root, is a most vicious one. A low of alburnum 
is seldom found in 1 Ins part i/f the root; l»)r it increases this 

• 

way but once in seven or eight years — lU growth is, indeeda 
in a dirterent manner, slmuting trom ilie ei d j lor if 1 fcves the 
smallest piece from t lie tap-root, it will very soon throw out 
two ends, aud if these are cut, Iw'o moic Will be added loeach, 
and it then ceases to shoot {K^rpcndiculaily ; losing its form, 
and then grow ing like a common root, whereas a lap-root drawi 
out at (he end like a telescope, one inch each shoot ; and if it 
is dissected core, two or three of these divisions will be 
found. What is the use of the (ap-ro(ji } By^shoofing per- Uicol thaup- 
pendicularly down, to fix the tree Jlrmhj in the groond, and *'^^‘^** 
keep it straight in that position y (h^n it is surrounded by la- 
dicles w hich perpetually pump up from ex cry diHVienl soil, as 
it proceeds in depth, w'lial oilier roots cani.ol allain, matter 
^ich, mixed with w hat the higher groumfs bestow, serves to 
bring a variety to compound the dill'crenl ingicdieats required 
for the various nourishment of the tree^ probalil}- rtiinciMlH are 
wanted to form the juicca of the larh and 1 duul t nor that 
tire deep dcsreiit ol the lap-root is nu ^l ncre.ssary ic the health 
and of the tree. How ii^proper, custom ^evci to cut 

ot cutting it, and curtailirg also many of ihe4Rher roots, eaeh Bic root*, 
pf which has its appropriate branch, wdiich will, of course, 
suffer in decay for the delapidations produced by tlic ignorance 
of the gardener. 'But the lost of the iHp-rcK)t can T^e\er be 
remedied, it can no long(*r serve as a deep wvll, to gain not 
only a quantity of mo.tj!ure fiom the number of rills it may 
meet with in its descent, but also inatier from a variety of soil, 
and ioaumerable productions it passes in its w ay. 'I be rnp-root 
la^iben, like the tadicles, only a larger pump to collect and 
tbrnsr up all liiat it caiv select of water ai^d other Juices. I'be 
taeniid part of the root is the reservoir for collecting the mate- 
‘^^nrr&BMKNT. — V ol XXXIV. No. 156. Z lials^ 
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riali; ind 4U third pifh^s the labrntoq^ fpr, 
didhreat ga« and juice to the health ahd tbt 

tree. I may well add a fourth } for the ra<licles are the col« 
lectors sent out on every side to leek fresh proviiiion^, to aog* 
inent thu stores, and Increase the riches of this little habitation. 
Infect of cut- They have all the mechanism appropriated to Uie purpose, and 
foo*,^ joined, as to serve, not oidy to protect 

and defend tlieni from the stones and insects within the earthy 
bur also to pierce and make way for them through the hardest 
. materials ; for they possess that softening pwer which enables 
them, I may say, to eat their way Iptn every substance. It 
The radiclH ^ doubted, tliat they possess this faculty ns wi ll as 

buds, since I have perpetually found them dividing roots, pierc* 
ing through tlie hardest wood, and even separating shnes where 
licet to be KM any little defect assisted them. That a tap-root, or any root 
it iujured. j, j^jured, should be cut qff", there can be no dottbt, since 

the danger of the rot is greater than any other inconvenience—*- 
but the grc«itest care (when trees are to be transplanted) should 
be taken not ts hurt the roots, and if any radicles can be pre* 
served, by wrapping them up in fresh earth, it sl)ould be done ; 
for if (hey will live a little time, it will be a great gain to the 
Nmifiity or tree ( and here is the advantage of having the pit ready dug, 
remoyng trees removing the plant, with all the earth around ii— it pre- 
senses the few radicles alive, and enables them directly to per* 
form their offio; of pumping moisture and noiiriiihment from 
the earth— but if the tree is taken out some hours before it is 
replaced, all tlie radic/cs are sure to die ; and if the tap-root is 
also injured, no wonder th^y never make fine trees ; ov that 
plamfu l^ nature aretilwnys fovnd superior. The reason 
tliat throwing a quantity of water into the pit has been fqimd 
serviceable, is, that it supplies moisture, and qtiickeiia tfcd 
growth of the new radidesf and what U atiU mpra aAfliilflgadQa, 
and should be constantly done, a large borrdw df gpotf vtcmU 
should be thrown on the roots, and about the radiclesl.^ fbr n 
young and tender shoot, if It has to pierce through cioda^wT 
earth in its sickly state, will certainly fail. It is like eadl|edt» 
gested meat stomach*^ you load if with 

at first, it deilhssyv it atwbee | but l<u it gnio •treogth;!;^ . 
gour, andfi wclI-coo^DtSooed fwdic|rwi]L^ throdgl^fitid^ ; 
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the d^h of shellofi^eiii of the root. The oak and ash iird 
two of Ihe deepest rooted of oor forest trees» and should not« 
therefore, be planted close together— they may iujuie by inter- 
secting each Olliers roots— indeed, the greatest care should be 
taken, that t%cn trecN of the same kind (much more if they : 

are nOt so) should not shoot their branches so as to cross or lie Not to crow 
on each other. It is inconceivable the mischief they do, who- roott, 
thsfr root or stem branch — in the iirst, it is not so easy to guard 
:)gainst the evil ; bat at (heiroiigtnal planting, great enre should , 
be taken to place their roots regularly and even in the ground, 
and not allow tin m to cross, in which case uatufe herself, with 
the utmost diligence, will avoid nnoiher root’s coveiing them, branche*. 

But it sometimes happens both above .and undergrouiulr— aiul 
in the 6rBt,‘ i/‘Aeit veett, it should dit cell V be remedied, for no* , 
thing brings the rot so soon. They either both contract into 
so smalt a conipss as to injure each other, or one gels tho 
letter and dosttoys the other, or tho dispute carries the rot into 
both — for they will not continue to lie one on flic oilier, with- 
out receiving, or doing injury : but, hrst losing baik and rind, 

'.he ujiperonc, pressing on the other, in a few years pierces it, 

Liid (lieu the rri:i) of strength begins between each separate set 
rjf (he sap-vcsscls. I have some curious spotrirnens ol this 
kind, well worthy being presented to the public attention, as 
gtvii^ a thorough insight into the nature of u tree, and fis ad- 
mirably pointing out the consequential parts of a plant, which, 
uf course, are always the last to give way. 

1 shall now (urn to the manner in which the loots of trees Various folds^ 
are folded (if 1 may so estpress myielf) in mpi bt If eeS, the rcwi. 
such 'as the elm, the oak, the ash, &c. Tll^ are laid exacfly 
Ute a circular fan, their folds meeting in ibe centre, and appa- 
nsHtly dqiihled over at the bark, '1 his 1$ admirably seen itt 
ihxr oa£:> itill bMer in •the lime tree : hut most visible in a 
good dohble microscopy— and so excessive is their predilection 
ItotW shape, that cut them ever so straight, nay, plane them 
and in a few botirs (if (be wood retaios any vigour of 
fiHllite) tlbe rias js’tll again evidently appear io be rising, and 
which passes over, will be able to mark its motion, 
iNk Will feel bei^i the muscles bsv* gudoed. la 
1 jmvE measa^ lo beabme 

Z% the 
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the tenth of an inch in twenty-four boors. Think what it 
ipuft be in fresh and liviog plants ! See the differebt 9om at 
figures into which the Oatk^ &c. folds from that of the fib The 
first fig. ^Z. BB| the second fig. 3. CC. showing it more plainly 
than in the circle. Let not the rendei suppose, that this ii 
the common warping of wood ; it is the regular /o/d, always in 
one figure, and which goes off long before the wood is dry, and 
only retains it, like the animal muscles, n little while after lifo 
FolJf caused has ceased to linger in it. It is the )a!»t power of the muscular 
Ur wood, or rather of the spiral wire. I have not yet 

' mentioned this as forming part of the root, because it does not 
(as in (he stem) occupy a separate division in surrounding the 
nearest sap-vessels to the vital part. But in the wood of the 
nxit it circulates round separating each cylin- 

der of wood, and meandering on it from one sap-vessel to ano- 
thcr. (See tig. 4.) Besides penciling out the folds in three 
distinct rows of spiral wires, in each yearly increase, as at fig. 
Spiral wire i doubt not, therefore, that it is the spiral w ire which 

vrWh caints causes this peculiar motion, and I am the more persuaded of 
it, because, though the motion of the firs acts in such a reverse 
manner,' yet the spiral wire accompanies it, so as equally to 
alTect the motion, though in a perfectly diffirent direUion. 
What, then, can be said against the spiral wire being the cause 
of all motion in plants ? The more 1 sec of vegetable life, 
the more I am convinced of this reality. Fiom the first I 
trusted to nature to prort'Aer oit^ f/'u Ms ; and she will do it, 
because I .am most careful never to make one for her. The 
spiral wire never retains its power of motion above thirty-four 
i)Oursaft|;y t.i$ taken from a plant, and it is nearly the same 
wjih the root.' 7 shall now indicate the eatreme diffi^reneb 
obven'ed in (he roots of firs, w hen comiiared with thtft ptutt 
In other trees. 1 must beg Pliny's pardon for dei^dtf^ 
la an error when he says, that be saiw a fir^^^pfatotj^i whose 
No t«p.ioot measured twelve feet.” N^w itahtieheieiy'/po fir 

has any tap-root. Such is the .averMon their roots 
p'terctMg the earth, that in young trees they will freqaentil^ lM 
Ibund with theiKmots bent back^ and thus forming a 
Io0j>;^ (See fig: 60 The roots of the Weyinbuib pind 

jgcWrally dividb ibio threes, and ito s/a amatioj^ 

^ horiamitl^y Slider ; boV Wie 
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m efeiy direction^ and a very little depth for such largo and 
high trees. The division of the root, indeed, takes place iy all 
the firs much higher in the stem than in other trees. None of 
the firs have any reservoir of alburnum, as is found in the se* 
cond part of the root of the oak, &c. or I have not yet been 
able to discover it, from their not having a tap-root to guide mo 
in the search j but I shall look more carefully. 1 have, how- Dissected 
ever, dissected more than four dozen fir trees of all ages and 
sizes, growing natur.illy, and transplanted, not only in seeking 
that, but the tap-root also, but in neither have I succeeded. 

The tap-root in other trees, though, from being removed^ it 

has branched and lost its shape, yet is always known } and 80 

it would bo in the firs, I doubt not, if they had any. fiut in 

all 1 have seen, there is not the smallest appearance of one, and 

if one of the side roots, has been by accident turned down, its 

increased shape, on one side, shows that it w'as originally a side 

root forced into another situation — yet the exact Evehn also is 

mistaken. There is some variation in the bark and rind— they Bark and ritid 

are not exactly like those of the stem. At first •! thought they 

weic not composed of leaves, as the coverings of the trunk of 

all firs are (see my letter on the subject in your Journal, 

33 j) but that was undoubtedly my mistake— >t hey are formed 
of leaves, but thinner than the stem. The greatest part of the 
bark division is engrossed by lliat curious matter which sepa- 
rates the inner bark from the alburnum, and even in old roots 
is discovered to be of the most silvery whiteness j <)nd its situa* 
tioD bas so changed its very nature, that, instead of a thin divi- 
sion of bird rough wood, it appears like the most beautiful 
aoft white leather. Suroiy its changing /Att^WjfST^hovf tEe 
excessive power of the juices of the firs in softening and tan- 
nipg leather, and its vast superiority over the oak bark, or that Superiority 
of any other tree^^ow made use of for the purpose— for though *!)* 
the oak has a very thin byer of this same matter to keep the ^ 
debiiitatingjuiceafironathe wood, it is not softened and eroo- 
iicated by its liquid, nor has it attained any thing like the sup- 
plefleM or delicacy of that which encloses the fir, (as all may 
aee that examlge it) though they are both woods originally of 
nearly the same degree of roughnesj and hardness, 1 most vtr,»h that 
npoetely wish that Sir H. Davy, or bis broiber, vfbuld turn their H>nie cliemiit 
imentiofi to diis rabject— it is veiy tinlikely that nature would 

give 
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ftre f lich 41 plodf o( xKt, H It Wat not thoroughly the 

•trictefft attCDtfon. I have not yet described all the oiotliMi 
fbat*belongi to wood in the roots : as this is equally found in 
^firs as all forest trees^ I have retained it as the last explana* 
tion. It is inconceivable what alteration iwo inches, or even one, 
will sometimes produce in a piece of root. I have seen the 
pith change its plaqe two or three times in as many inches. I 
liave now a piece by me where all the ovals are wiihin one 
anotheri and of sixty in number, change in less than three 
inches in length to three regular circU s, each circle bearing 
^iqtcdacing figures of fiuy-nine each, ('oncvive \ih:it must be 
t^footlouof \u)0(l, that would, in so short a spacc^ produce 
such a fcvoliuion of /or/w and^/z^.vrc / it was only in tracing 
each sap-vessel in length, that 1 could per'iuade myself of flic 
rcalijty ) the stems of trees are infinitely more quiet in this 
respect, iim! generally fctaln llic pith at the same side, uuless 
some cause, such as rot, or any injury happening to force a 
change. But it is very dillcrent in the root ; that perpetual 
motion appears necessary to it is certain, and I doubt not con- 
tributes (9 its iWalth ; and, by seeking turthcr, we may be tbc 
, means of developing many of the disorders of wood. How 
often wc find, that laying the earth lighter on the roots gives 
Knowledce of fresh vigour to tho tree : this knowledge of its motion will 
open a source of refreshment of great consequence, I should 
li£tpe^ to their general health. li\ short, the more we are ac- 
« quainted with their inward structure, the more we shall be 

able to administer to their diseases. In this situation it may 
* be compared tb the advice given in a surgical case by a pirs^ 
Erproficiq^in anatomy, an<| one wholly ignorant of^it«*-be Who 
is best acquainted^ Mth the formation is nibre likely lo bit 
|f UM in giiw the real disorder. May. we not, therefore, hope, 
ing a thorough knowledge of the inferio^ 
rime» lead m to an acquaintanoe with thtfir 
w some notion bow tb remedy them. ^ I am -directing ijt ’^t 
of specimens to show thq diflferent disoredErs in trees ara^tlieir 
.cwses; nnd when 14^ a^vaQpc 4 fno^gb, shall lay th ^ 
hiic. 


1 
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Tlio roots of fruit trees, herbaceous aod anoiuil p1asts> will 
be given in my next letter. 

Jlferencrs lo the Engrtv'ingt Plate VIJL 

Fig. I. View of ihe five rows of Albornum foand in th# 
secoix! p:irt of the root. 

i'ig 2. the sort of folding of the oak and all forest 

trees Whci her the shape of the wood circular, oval, or 
any other *‘hape, it always folds in thin manner. 

Fig. 3. View of ilie manner of folding of the firs : it all 
joiiH nndeineath, though so flinch doubled under. , 

Fig. 4. View of the piece of wood showing the spiral wir||i 
ninnin;^ lonnd tlie •^ap-ve«si ls as it docs in every Klender cylin- 
der of I lie wo id. They are so thin, that more than 150 may 
go (0 an inch in lengtli. 

Fig. 5. I he wooil showing the penciling of the folds by the 
spiral wire on the oak. 

Fig. 6. The hook of a young root of fir. 

Fig. 7* Tiie roof of the Weymouth pine reduced. 

Great care should be taken, if the tree mn#t come from th^ 
nurseries, not to plant tliem too old. It is astonishing, when 
you dissect wood, wdiat a deference there is between wood thus 
planted, and wood never removed and growing from the seed } 
there is a regularity in the latte'll an evenness of grain ; particu- 
larly if it is all the same degree of hardness ; not a piece almost 
iron in one place, and perfectly sr,ft in another \ it is all equuHy 
firm and solid. But I have repeatedly found in trees planted, 
large alternate layers of hard and soft wood, that must make it 
almost useless to the carpenter. There U also another def^-cr, 
which arises from allowing pco(fle to cul^'^'^lffje baunthes 
from trees : the piece thug exposed will either decay and get 
the rot, or will grow as hard as stone in the middle, while all 
the circular part will be ns soft as pith : if, therefore, three or 
foctr targe branches art cot from a fine oak, at evei^ such a dis^ 
lance of time, it wiU render that tree extremely inferior, in 
P^imof wood, to that which never lost a large branch. If a 
biraoeb grow.s too low, it should be cot ofiT at first shooting, 
when it can have no bad effect. Thei^e IT not in nature any 
thing which deceives so much, as trees while s anding, 

•nlesf the penoo is very knowing In wpod, snamieus are the 

bicUten 
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s^^iQrn^Woboar^^ it tnii to be koowii^ -iM'*^, 

\^iki«y jba taken in. ^ 



iil 

Popular Statement of the hautiful erperimeftlB of Malus, in 
which he has developed a new propertt/ •J' 


"tfT a«o]ar ray be directed by means ol' a lieliu^inr into the 



-5>A iollir riiyji li? 

^hrawn Id ll)e menduin so tiiat it sliali foim wnh ibe bo- 

* ^ n fia a glass, not silverit d, in 

>if 19^ niamier,^^^ shall letUot this ray veriic:illy dox^n- 

ibis gla-s a srcond glas'» be plat'Cd* esacily 


Mia 



ng 

icSaT*^ But if this second gla-ts be tnrtied, with its tare dnected to- 
ftaitt^’to .11 to~ wAtds the east or west« but without altering as inclinaiioii with 
pats with tha res|>ect to the vertical ray, it will no li»nger refieci a single par- 
■SSTto the ko- * neither from its first nor itaiiapond surface. 

.'tmDiiiMtwfitH^ ■ *. with the sam!* inclination preserved with re.:ard to the 

the face be turned towards the south, it w ill begin 
, theaM lyCielb^ the usual proportion of incidental light. 

M sSthef kiterwediate positions, the reflection will be more or 

accordingly as tbe reflected ray approaches more 
^ *P".**^ slits' ff meritli^o. 

s%b|acail. Upder these clr^ ristances, where tbe reflected ray comports 
iiiefr^o diflerently, it nesertheiess constantly preserves the same 
Jteltnatioo with regard to tbe incidental ray. 

.We, Jhcrefiore, in this instance see, that a veiiical rav of light 
i|pldp;}|>g on a irauspareut body, acts in the same manner when its 
face is thrned towards the north br the south, and in 
fj^'inaoner whdp'this face is turned towards the eatiypfil^ 
nhhonghjd^Nii i£ices sitU continue to form, with 

<ejb an angle of 30^ 25*. 

^ * * 

Joiiraar,^^» 9tfL 161. 19S. 

these 
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tl^^litorrationlead t^ li^t j^li^r^iildiOlnNi 

iiB^^|l^ eircam!itancM>ii»prap<^ieste^pcni)Bnt of Iw 
fiORt wtrlM^giiird ro tlie sur^ nrliich reOtvi* it, but «»elttinve1jr 
relaiivit to tbii sidot of Um* vertical fay, which are here the aalBWOt^ W|ifr.; 
ibr the north ao<l (oaih »iJet of'tlte ray, but diftereot with te* > 
gnidto the cast and west sides. 

By giving ta these sides the natde of poles* Maks fast given Medificittoai 
the name of polarisation, to that modification which Imparts 
properties to light, which arc relative to these poles, And he nistion. 
says, that he has hcsiiau^d to admit of that term in the de« • 
scription of tlie natural effects now under consideration, until 
the variety of the plienomena obliged him to make use of tt. 

Let US again, says he, consider the apparatus of which we The light 
have been speaking. If to the solar ray which lias' passed 
through the fir^t glass, and of which a part has Ireen reflected, i^t giats U 
a silvered glass be presented, which shall reflect it perpen- J*“*^jJJ|*** 
dicularly downwards, a second vertical ray will be obtained, 
which has^properties sinsilar to the first, but in a directly oppo- 
site manner, • 

If a glass be presetted to this ray, forming with its direction rpflrerfoB 
an angle of 35*® 25\ and if, without changing this inclination, will be much 
its faces be alternately tdmed towards the north end south, cast 
and west, the following phenomena will be observed. 'Tl>ere faces norther 
will always be a certain quantity of light rAected by the second 
glass, bat this qtiantity will be much less when the facev are 
turned towards the north and south, than when they 'are ttirned 
towards the east and west. 

In the first vertical ray, exactly the contrary may be observed, which U dh» 
The mnimum of reflected light leak place wj Irfc s^orftl 
gl$ss was turned towards the east or the weat.^bns, in abstrsfct- pent with c£ 
ing from the second ray the quantity of light which comports 
Itself like a common ray, and which is reflected equally under 
both circumstances, it wyi be seen, that this ray contains ano< 
tber portion of light, yhtcli is polarised in a manner exat^l/,. r 
ConiierTlo that of the vertical ray reflected by the first g^#: ^ , 

Ifa this experiment a silvered mirror u^ed, mertd]^ In Tfis difvered 
order to dispose the two ms parallel toelfei^^bitiMtf, ^end 
the same circnmsiaiiGef , ii^der to renter the e^^bM^Wre 
Theactieoof brag wi|^ 
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regard to tb« pdariaatioD of tbo direct raj, tboir ioflaeMo may 

be neglected. 

♦’hU pbenonaenon in tbe last analysis may be eapSained in* 
the following manner : If a ray of light fall on a plate of glass, 
and form with it an incidence of 35® 23', all tbe light which 
il rellects is polarised in one direction or manner. And tbo 


light which passes through the glass is composed, fiiht, of a 
(juantiiy of light polarised in a direction or manner contrary Xq 
that which was reflected, and having a proportion to that quan- 
tity, and secondly, of another portion not modifled, but which 
preserves the characters of direct light. 

Xbesc polarised rays have precisely all the properties of those 
which are modified by the crystals which have double refraction; 
aj Uy Che dtjn- and, accordingly, what the author has said of them elsewhere 
• refraction, j^y ^ applied without resliiciion to the form.-r. 


The author, by continuing his experin^ents on the polarisa* 
tion of light, has observed the followicig facts : 


feefand ipar 
uord to (iiitrn 
piidc the am 
lilnoa of the 
tmn&mltcevl 


I coasider, says he, in order to flx the ideas, a vertical ray at 
- polarised with regard to the plane of il>e meridian, and I place 
• beneath this ray n glass, uot,sil\ercd, in such a manner, that it 
can be turned rouiKl upon the ray so as constantly to make 


says. 


with its direction an angle of 35 25'. In order to analyse the 


light which is transmitted through this glass in its diflWent po- 


sitions, I place bene..th it a rhomboid of Iceland spar, directing 
its principal section in tbe plane of th^ meridian. 1 shall ciU 


the plane of incideme that which passes through the vertical 
incident ray and the ray reflected by the glass. 

Stsicment of The ray presents difleroqt phenomena according to tbe mo^. 
Ihci^l^y given tothe glass itself. When tbe glass bac 

chrysu'/ in;.de a quarter o> a revoluiiDn, it no longer reflects, a single 
particle of light, and tbe ray that it trannuits to the lovr^r 


crystal is refracted in the usual manner ; and, subseqiiet;A.Uyj Iho 
reflected light diminishes, and tbe refracted light increases^ from 
tbe first position of the glass, until tbe plane of incidence baa 
described an arc of go degrees. Tbe ray refracted in tbe ordl- 


nary way by the rhomboid, also increases froos tbe former i^(q 
the latter positicA | but the extraordinary ray only increaies 
antil ibe plaoe of inctder^cc baa arridbd at an kqgle of 45 de- 
grees. It is iheo dicniiiisbed* and becomea ooik^ when the 
glqo bu performed one quarter of a revolntioo. Supposing, 

then, 



oil 




" ttecii Aaf fhe glait nttkon one entire revolutioir, jthe r^ecM 
light will have two wnxima answering to the posUlens N. and 
^ S. and two absolute minima answering to the po<$itiom 1^'* and 
W. The transmitted lights and that which is refracted in the 
Ordinary naanner by the rhomboid, have two mnimn nntwcrleg 
to the positions N. and S. and two maxim anssvering to rho 
positions K. and W. but the light refracted eatfaordinjrilv jhas 
four absolute minuna nnswcTWg to the positions N.S.K.and 
W. and four maxima ;»nswcring to the positions NW. Sfc‘...NK. 
and SW. 

In the place* of tl:? mnvcablo bnt under exactly the A metallic 

same circumstances, let a mctrdlic nVirror be substitatftdf 
whicii ilit' plane or incidence constantly makc^ an angle of 45® of theucoiul 
with I Lilt of the meridian. NVhen this minor is inclioetl only IJ^**** 
a few i!cgrecs \'.ilh regard to the horivinn. the light which It ’ ' 

reflects is entirely polarised, like the incident light with regard fr poltfriieeitlm 
to the plane of the meridian. ^ If the inclination be aiigiuented, vaxl-^ 

it refl jctK, first, a cerlaid quantity of light polarised with regard atium. govcre> 
to the plane of the meridian j secotvlly, atioyier quantity 
light polarised with regard to the plane of incidence | and, 
lastly, a certain inclination may be attained, by which the light 
is completely polarised with regard to the pl.me of incidence. 

Beyondkthis limit, the light polarised with regard to the piano 
of the tneridi an begins to reappear, antfthe intensity of the 
light polarised with regard to tlie plain of incidence, diminishes 
until the mirror becomes vertical. Metallic bodii.t act, there* 
fore, exactly in the same manner as transparent bodies on the 
ligjit which they reflect ; but transparent bodies totally tran^- 
itttt the light which they^polarise v one direr '’-^i.- iyr menrltfr, 
and reflect that which is polarised in a contAry manner, wliile 
mdtalltebo(Kef reflect the light Wbidi they have polarised in 
both fliiectioiia or oianners. 

lUe fceMwflMMBed this nicmoir point out the methods to* 
be followed, in order to cbtani, in the dilFerent ca«ei, an oseacc 
metsnre of the phenomena. Ihey resolve all that is jprebh* 
nlilical in this theory, and establish, in a decided manner^ the 
ij iK iI tji Dt coasequenccs-^ 

ia vidioal litMeplido, fitaM ciMfi* AU Udic* ^ 

thei w«r'* ’Ae 

'IQait is governed by 
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CONCERNING THE TEAK TREE. 


angles of rc- 
ilfctioti pecu- 
liar to cadi. 

It is cftsciuin! 
to the reHect- 
irg force. 

All the bypo- 
thesiM to ex- 
plain rcflec- 
tioii arc insuf< 
ficicQt. 


That w ithin and beyond this angle the light receives this mod*^ 
cation in a complete manner. 

Polished metallic bodies, which reflect more light than trans- 
parent bodies, do aUo polarise it in a greater degree, lliis ino- 
dificalion is essential to the forces winch ])rodrce reflection. 

iMnstly^ these new plienomena have advanced as oik step 
nearer the truth, by coiilirioing the iiisufl cr.cy of all ilie *'y- 
pothesos which philosophers h.i\c foip'cd in order ... pxplam 
the reflection of light. I'V>r example, it is i rtjln. tha' . ot anc 
of them tend to explain, why the most .'Uens ray of light, 
when It is polai ivd, can, under a certain inclination, pass through 
n trndspareiit body, and be total iv deprived of the partial re- 
flection to which ordinary light is subject. 


IV. 


Some Account of the Ftak Tree of the East Indies Hv D’*, 
William lloxi^vRcr 

Introduction. durability of Teak wwd *oi ship-building is well 

Jl known to ever) one in i.idia, and iS qualities are so much 
valued in England, that considerable quantities are iiisported. 
The Sociefy foi r.c.v»turdgemei)t of Arts, from whos« 30th 
volume the following paper is extracted, express their opinion, 
that this tree may be .successfully cultivated in our West Indian 
and African settlements. And thougi. it must be admitted, 
that the true national policy of an empire must ever be toesta- 
bliiih jJiose.fR^b^' resources tiybich arc least subject to tbecuntio* 
gent events ari>ing'vsom the local distil <ce of colonies, and con- 
sequently, that our great eflbrts ought to be to encourage the 
growth of native oak; yet it must be nevertheless admitted, 
that every possible means of insuring our supplies, and encou- 
raging our settlements, ought to be adojpted. 


CrMt value of timber of*the teak tree is in India whai^oak is in Eng- 
the teak tree S li however, umtScessary to enlaige on their compa- 
of the East rative yaiue!,1>r»Qse oak will not grow in India : cmr attention 
. ooghtatbereibre,’ to be hbnSned to teak alone, not only as being 
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by far the best wood we yei know of in this country for ship-, 

>iiilc!ing, but also for the hou >10 -carpenter, and almost every 
Ollier work where 8 troni>, durable, usily-wrooght, liL;bt ’wood 
is required. The :;dvnntages to be derived from tlie cnUivation ^ 
of so Vitlu'/ule 1 .ii s , where rnturc has not bcslouetl it, must 
ihcTcf-re ohvsoii-i to i vory one ; panicuhnly in Bengal^ 
wi.-r.’ if » . V .• ,..nJ the demand is ho great. The leak 
tree ^ t i. uM. . r go. 

Go eri • . ii , sjij .iiilv ol -ilpt hero stated, have Ioit; given pneonrnycd 
five ) 1 H., H * n<-nur igLnient for an cxtensivi* j^opagation. i>y rr^voni- 
b.e. i‘,i ikIm iiiii mf)to geu.ral, thciiiUive land-holdors miisl'"*'*^^* 
bo r.-.i.c •oii'-iblo of liie aovantag**** tbey may expect to derive 
fjoni iare*‘planl.Uions ibcreof. 

"I'lie giowtb of the tiee is lapid, and at all ages the wood Itiffrewtliig 
(fiotn ^ trsous cxpcnmoiJv;.) ‘ipp<‘ars excellent. Siinu* trees m *'** 1 ?*‘^* 
the Ilimourabie t'ompnii , ’i» (iotantc (iarden, bjinigln from the# 
r. il'-thrnundr) t iie.ir ii. i;s 7 , were, m iSfM, from tlnec to 
Lpwards f'l h ur t!x« :ii gii*;., ar three a:*d a Ik. I t feet above 
gnuiuJ, ami high h> jaoporlw 'I hcie })lantn were .about 
twelve moiulis * Id x\!ie. -eot fjoin coast, sd th.ii ihcir pro* 
sent age is ab nd •cx 'et.*:’ . /r.»rs \ in' piMuiisuig so nuirb 
advantage in so short a ' t aipi* * ts) v. Iiai Uk: oak re* 
quires in England to bec' MI,.: • ’ !< )n 5I.0 majliic yard, 

loakesithi . y wortl y o* mi a' id eneoiiuigetnent. 

A few’ obseivatious »a: r.v.. :i ’ the iwai.’' iioin lijc seed seem 
necessary, as I hast- of\K kn avii sct*d» fioni the sa ne tree sue- ^ 
ceed w'ilh one person, and * fail wib another. 

The nut in which tin seeds arc lodged, is exceeding hard, and 
contains four cells, and ni each is Judged a single segd. 

It has been ascertained, flin they perfectly^ retain their vege- 
tating power in tl. )\\ i,e\enas far as eighteen months j 
hnweve** ’ is .'advisable to sow them about the beginning of the 

x.rsc p^rioJicid rams, I } i’ -westers, after they are taken ripc^ 

• 

’ The of trees nit. i three feet And a half above 

the ground, »r 'ij, loriv.iwu .nehes in circumference. The 

same tree w?^ in 'o04, fifty>t\vO inches in circnmfcreoce at 

the Same pipce, w> \ - « 1 annual increase of one inch and a quar- 

ter, However, trhile the ireci are youogt^, lod in a fafourabla 
•oil than whm this tree staods^ their year^r growth Ja two to 

three imvhet, which is fully double the lo^me of oakio J^oglipd. 
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from eht trcejn October. If sown about tMi jkifW, 
before than after, in'well*ibaded beds, about an inch' birtliidcr, 
and cmrered with about a quarter of an inch of earth» with a*’ 
little rotton straw or grass spread over the earth, to keep the 
beds in nii uniform state of humidity, by gentle warerh4ji> 
should the weather prove dry; most of the nuts will be follaod 
to produce from one to four pbnts, in from four to eight weekk. 
However, it sometimes happens, that many will remain in the 
ground until the commencement of the second rains, nayevbn 
yS the ihiid 5 however, this is rare, yet it will be adviseablc to 
sow ii)e seed on a spot that can be spared, at least until the 
rains of the second season are well advanced ; by not attending 
to this circumstance, many have thought the seed bad, c mse* 
quently caused the grouiid to be dog up for other purposes. 
Appear .it»cci.f *| plants when iliey tirst make their api)earance, are very 
the plam^. < ^ cabbage plant \\ hen it first springs 

Time of t ti<mi the e u Hi j tliulr growth Is, however, rapid. When they 
p uiuiug. about <’i)e or two inclics high, they ouglit to be transplanted 

ii ii» otl.cr bcd 8 ,^at tiie distance of about six inches from each 
iMljtT, there to remain until the beginning of the next year’s 
Kiins, uIji'o they are to be planted out to where they are to re- 
innin, nr they may, when frutn two to four Inches high, be 
planted out at onre to where th»'v are to grow ; and it is not 
pei'kctly clear but by Ifocioitig thry succeed better ; as In tak- 
iijg up plants of any considerable .siae, say from one to two or 
• more feet high, the roots are very apt to be injured, particu* 
larly the sap root, which retards ihcir growth much, nay often 
kills them. 


denddsrations Abt^nt aitecita they thrive luxurlanjly in most places where 

i«la iftg to the and any tolerable degree of care taken of- 

nrnper luu. ^ \ 

ilicmj bO tliat the only observations which seem necessary to 

be made on ibis bead, are to avoid sowing tlie .eed, of planting 
. '« socb placet as are low, or subject to be laMdaied ; to keep 
them clear from weeds, and si>aringly watered during dry wea- 
ther, for the first year only. Id a good soil, not mucb overrun 
witli that coar^, wbite-fiowered glass, called by tbe uatieet 
'Woola (Saceban»fti>) tliejr will acarae require any cam 

aAer thr first rix tw^lbc, from site time eCbeins ffaM# 
Weil^iv^y^tostHKi. They will ttWbbetfihw^ e %l<Wi| 
aotitba«lil^agni<^Ib>ltt^l>bt^ been tmipIttNa 
j., . afid 
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In general, be from' five, to ten feet* 
i)igb« ■9ei6r41og as the soli Is favourable^ and ont of nil <l4iiTger« 
except, from oorth- westers. 

With respect lo the dWtnnce .it wMcb plants oug.ht to stand ^ «n4 

ie plaotaiions, every orte’s judgioent can direct. I be cjk re- 
qilirea a great space, as the rrouked parts thty^eof are the most 
vafoable, and required for the knees and othcr^ curved limber 
in ship-building ; but teak is naturally a straight -gr^ilncd tree, 
and only used in Bengal, or at least in general, for the straight 
work, Sis.soo being conuiionly employed for knees and other , 
crooked timber j Iienccitmay be concluded, that the straighicr 
the teak tives grow, the mure eligible fur every purpose for 
which this limber is generally employed in Bengal. They do 
nol> therefore, require to be planted at a great distance, suppose 
from- BIX to ten feet, in quincunx order ; by being so close 
they grow straighier, and protect one another uhile young, * 
which IS particularly wanted where violent giistR of wind, such 
as our north- wei»ters, prevail. When the trees gtuw up, tiicy 
can be thinned out to advantage, as the timber of the young 
trees will answer for a variety of uses. I'he seed of this tree 
we have now in such abundance, ns to render a few hundred 
plants, in tins bundled bigguhs, of little or no importance ; and 
if the ground on which they are platiti^d is nut of tin* bc^( 
the more necessity there is tor planiing cldle. 

Suppose the trees planted in quincunx order, eight feet abuo- 
<ler, a Bengal biggih (which 1 iK-dieveis generally reckoned a 
square of one hundred aud twenty feel) will hold about three, 
hundred aiHl leu trees. 

It will be neces^ry, during the i^rst ten years, tc cut di*" 

about half of tlicm, say one hutnlred and smenty, lu give ahe rciiioiia for 
ffCBt more foom ^ they are worth cioe rupee each. V( 

Again, at from leo lo twenty years, reckon half (eighty-five) . 
saf the hundred and teveniy to be col chjwn, to « 

make still more rabui for the rest, they will he wonh four ru- 
pees each. 

Aod;igain, at from twenty to twenty-five years, it may he 
MSCfoMiry to tbin tbem atili mure, ray to aitoiliiCT half, (or . pnty 
'tbeofiginal aumber) which be wdrA'Ci^t ru* 
ttg i iWj Sh .,- 31to-m9AbHiV-^y*''>v9‘tiSM.wlic|i fUl-ngtowir, 

eh»iiM 
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shafti or trunki thirty feet long^ and at least four iOj/carcum* 
ference* which gives, according to (he bases of tii^cr mer- 
chants* measurement, a girth or s^]uarc•of twelve incheK. The, 
dimensions of such a piece of iin)bcT W'lll therefore be thirty 
square feet, or three quarters of a ton, which, at one rnpeb* (ipr 
about two shillings and sixpence sterling) per sqi are foot, the 
average price of Pegu leak in this [ilaro (Calcutta) for soa^ 
time past, will nmonnt to thiiiy rupees p^r tree. Nor iftU 
likely that the price of this irH]i‘-[)\,n-*able commodity will fallj 
our growing trade, and conseqtieni increase of shipping, gives 
reason to think it w ill rather rise in price*. Let us, however, 
be on the safe side, and sny, that each of llie last-mentioned 
forty- two trees will be worth only twenty rupees each. 

Value of the From the above statement, the \alue of a higgah of land, 
produce, planted with teak trees, w ill proitncc, during thirty years, as ^ 
follows : 

Rupees. 

In the first ten yc.irs l^Oarccut, and reckoned to be 
worth one rupee each, is - - - - iro 

In (he next ten years 85 more are cut, and worth four 
rupees each, is ----- - 340 

In die next following live years 4J more are cut, and 

worth eight rupees each, is - - - - 344 

At the end of thirty years, the remaining 42 trees are * ' 
recKuned worth 20 rupees eac h, is - - - 840 


Total produce at the end of thirty years - 1604 


Reduction of 
rent, ex- 
pences, Sie. 


Independent of the branches, many of the largest of which 
w^ill b».* fit for knees, and other crooked Jimbers, of small dimen- 
sions, consequently* of considerable value. 

From the above sum of I (>94 rupees is to be deducted the* 
rent of land for the before-stated time, together wjih* tlie cx^ 
pence of planting, hedgmg, and taking care of^the young 
plants during the first few yiars 5 after that they will requtre 
liitle or no care. 


Ruptos. 

The former let ns supi>ose to be three rupees tbfe biggalii 
which is certainly an high rent, and will amount, in 
thirty yeais^ to - . - . . * 00 

Charges of planting au^ hedging, itay - - * - 20 

Wadw 
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tV'age* per biggnh, which is fully sufficient 

for lb¥ iftsi five years, at 36 rupees yearly - - ,130 

Fbjr the* next twenty-five years, allow one man to three 
b^ahs, is for one birrgah ivvcivc rupcos, or for twen- 

five years - - . . - „ - 300 

l^W/chdrges of one bigi^nli for (hirly-fivc years - /ifK' 
Deducted fiom rupees 1004, leaves adoai profit of S lot 


Pot&tocs, leguminous, and crJiiiniy plants, meliorating ciops, )>rfaind 

may, with ailvania;re to the plaination*, be leired in constant •”* 

. . ..... . ‘‘“in- 

succession, on the same giounu, during (he two nr tirree vau J, ami 

years, or mini iluMops of the trees are too huge to .admit of wnh .iflv,iii- 
tbclrgrowth, Tlie pmdtiee thereff will ht Ip to defray the ^ 
expence of lab.^rlng ihe gtourul dniing iliat p'Miod ; afterwards, 
as already oh^rrved, lit! io more will he rr(|inrcd than keeping 
up a fence lonod ilie plan'aticjii, to keep cattle nn<l idle people, 
from hurting tli 2 lrcc>, till they arc .so large as to be out of all 
danger. , 

A period of thirty years is only bmuylii into the foregoing f, I, 

ealctilation, though it may vscll be mrigined, tint whim in^a to 

healthy state, they must continue to g I'lii considerably, both in J*|,\r7y ye**''** 
size and quality, for J much longer pi^ricxl. in the Jiuth A/* «uhsc^pinii 
pers on Agriculture and Planllrg^ lul, 7, Axlule 1, Ldicr the 
/bt/r/ /i, a single oak |rce is traced to hue taken seventy-five profit, 
years in acquiring a single ton j whereas in auoiliei •seventy- 
five years, the same tree ga\e seven titnes as much in quantity, 
besides the increase in value as naval ti.ntber. 

In addition to the rcniaij^s alieadygnade, it may he proprt tA 
add the following extract of a letter from I’lKffiijs Tiarnet, 
to G. H. Barlow, F.sq. Chief Sect ctury to the Government, 
dated Sib November, lypp. 

** A few jj^ar&ago, a i^umbcr of teak tree plants were, by ^ 


• About six years ajjo my garicner trenched a piece of uielew yrou.^.d 
bebmdxome cottagcs,and piantc l it with refuseelm huckers; (hu&prepi^- 
td,thopoor people availed tlicmselves uf the circumscarice.sct thej^roiind 
with l>eans aud poiatoes.autl have cuuiimicd to emp it ever since; thi i 
has .been of service to and of infiuue iTeaeilt to the trees, nliich, 
by ^etetof this annaal Mtturc, b,«ve outstript tbrir urfHisturbed brt' 
thrj&^.Aiid almost doubl^ their contents. BMPajrr, Vvl. Ci,p. 17. 

^drrLEMBliT.— V oIa. XXXI U. Nq^ 155. A a order* 
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orders of Government^ I believe, disseminated In .jdifierent 
“ parts of the country, for the propagation offe^^thber. 

** Acnon;:st others, a few phiiU were sent to Ram|kire Bai|* „ 
leab 5 this was in 1795. These plants have throve in 
** prising manner. anc!»are, at this lime, between tw’cirtJfllJW 
thirty feet higli, and near a foot in diameter j the woqrf’W 


<r 


(he hardest kind, and, as far as can be judged at prdie^> 
greatly superior to the teak of Pegu.” ^ 

WILLIAM ROXBVBOHi,^*- 


Cahuiia. 


To C. Taylor, M. D. Sec. 


V. 

On some Coml'imtians nf Phosphorus and Sulphur, and oe 
sonu other Snl'jects of Chemical Inquiry. &/* Humphry 
DaI^, Knt. LL. 2>. Sec. R. S. 

1. Iniroduclion. 

Tht eom- ITN this paper I shall do myself the honour of laying befci^ 

pmmdt of Jl ijjg Society the results of some experiments on photblid^ 

phospfiorict , , , , . , . - i ; 

and sulphur ^nd sulphur, which establish the existence of some Pew coend 

•ttalilisb cli« pounds, and which offjr decided evidences in favour of an idba. 
Dociouf of Je- , , . V • 1 . 

finite pn>por- prevalent amongst many enirght* 

tioiu incum- ciicd chemists, and which I have defended io former PQ»ers 
biuationt, otc. jri jIh; philosoplncal Transactions ; namely, that 

bodies unite in definite proportions, and that there is a relation 
b(;tw<%n thequaniitics in which the same element unites with 
diftjjront elements. ' 

I shall not enter into a minute detail of* the methods of ex* 
perimentiug that 1 employed •, 1 shall confine myself to genera) 
statements of the facts. The common manipulations of che- 
mistry arc now loo well known to require any new illustra* 
tions ; and to dwell upon familiar operations, would be to 
occupy unnecessarily and tediously the time of tliis learned 
body. 

2 . Of some Comlinatums of PiospAonu. 

TwbdiMiatt la a paper rind before the Royal Socklj in 18^C^ 1 liavh' 
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deicrim^.^rt matnal action of phosphorus ani oxymuriatic romliii'stioni 
l« or chlorine. I have noticed two compounds which appear P' ‘ sisj-itruf 
to ^distinct and peculiar budieSi formed by the union of the **^ *‘‘*’‘'^*‘**^* 
igtit i^d the inflammtible sub^tsince. Oi\^ is solids white, and i. 

^lyjBtaliinc in its appe.i ranee ; easily volatile, and capable of ; »nd 
foKjning a fixed infusible substance by uniting w'iih ammonia, wiih ammonii 
^Ifbe other i« fluid, limpid as water, and, as I have since found, "‘tusil)!*. 
of ipecific gravity 1*4 ; it produces dense fumes hv 
upon the water of the atinospliere, and when exposed to iJje nmnK Vienna 
atmosphere gradually disappears, leaving no rcsiclnnm. ot*thc*^ 

Tlie composition of the white sublimate is very easily as- atmos iind 
cert.iined by syntluMical (.experiments, surli as I have descrilnnl 
on a former occasion in the IVansactinns. liy employing /iJ.VilXiijite, 
chlorine dried by muriate of lime in great excess, and making ‘tmiainn :jof 
the experiments in exhausted \esse!s, and admit.ing *»*^^‘‘*‘*^*' 


have 

bout 


of chlorine to ascertain the (juaniity of gas absorbed, 1 1 
ascertained, tliat three grains of phosphorus unite wiiwRkl 
twenty grains of chhii ino to form the sublirn iie. 

If the phospliorus be in great excess in iht^ cxp<’riincnt of phe con J, or 
|U combustion in c.hloiine, some of the lif|Uf)r is lormecl with thi*hquor,U 
fliejublimate j but to obtain it in considerable (juantiiicH, phog- |?niy 
|morus should be passed in vapour thiongli heated powdt^red by t Huing vi* 
corrosive sublimate. A bent glass tube^nny be used ilv; 
p^e-iS, and the litjuor conden.>ed in a cold vessel connejtcd cuim/. »ubl, 
with the tube. ^ 

I have not been able to determine its coinpo",i .on by syn- p 3 

theticnl experiments ; but by pouring it gradually into water, pho^f.h nud 
suflering the water to become cool after e!fcli j.ddiiion ol 
liquor, and then precipit«Aing the holution solulii'n of mutate piAci.jy o-n* 
of silver, 1 have ascertained the quantity of rlilorine and of|“j‘ 
phosphorus it contains. 13 (1 grains, treated in this way, af- 
forded 43 grains of horn silver. ^ 

It is evident, from iWs analysis, compared with the resvit of 
the synthetical experiihentson the sublimate, that the quaniity 
of phosphorus being the same, the subiimate contains donhlo as 
mnch chloiine as the liquor. 

When phosphorus is heated in the liquor, a poiiion is di^- liquor 
solved, and it than, when exposed to tfic atmosphere, leaves a w*ll '^Molva 
film of pli|Oa|^horuf, vAicb, when the liquor is thrown on pajnsr, ^ 
iU(jU|iI!y iofiflumes : a substance of this kind was first procured 

A a 2 by 
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by MM. Gajr T.ussac and Thenard, by distilling pbwjJhomi 
and ca|i)mel together ; and it may bo produced in the * 

, luent with corrosive sablimate, if siiflick'iit beat be ^ 
sublime the phosphorii^» or if there be not an excess 
corrosive sublimate. I have made no experiments, iti 
ascertain tlic qtianMfy of phn^phorns the liquor will dlssrfv^!^ 
Theinblifn. When the white sublimate is made to act uponval%% 
fombinf'j with Jigg^iyes in it, producinsr much heat. The sf)luiiDi|‘ etijpO^ . 

waieisarvl . ^ . .... * . ^ - 

Afti'ccvap. af- rated attords a tliick liquid, whicti is a solution or pure' pliiOl* 
f*>fcU «>1. of ^horic acid, or a liydrate of phosphoric acid. 

5'!i« liquor, by When the liquor is treated with water in the same vrIqPi'it 
furnidie.s likewise a thick fluid of the consislence of syrup, 
which crystalli/es slowly by cooling, and forms transparent 
parallelopiprdons. 

This substance has very singular properties : when it if. 
heated pretty strongly in the air, it takes fire and burns bril- 
lia!itlj||jemitting. at the same time, globules of gas, that inflame 
at the surface of the hquid. This substance may be caUM 
hfdrophosfihhron'i acid; for it coasists of pure phospliwdB 
acid and water. I’his is proved by the action of ‘amtndiiHiliT 
gns upon it ; when it is tieatcd in contact with ammonlaf-^ati^r 
is expelled, and phosphate of ammonia formed ; andlt^il 
isise shewn by ftie results of its decomposition in close^es^ 
which are plio>puoric acid and a peculiar compound *‘0f 
phorus and hydrogen. 

Ten parts in weight of the crystalline acid I found ^tiStked 
about S 5 parts uf j>uiid phosphoric acid,« and the elasitc 
duct must of couise have formed the remainder of the weight, 
allbwHig for a small quantity of thu .substance not decom- 
posid. 

'J'hc pecufiar gas is not spontaneously inflammable ; but 
explodes when mixed with air, and heated to a temperature lit- 
•ther below 212®. , 

Its sjicciflc gravity appeared from an experiment in which a 
small quantity of it only was weighed, to be to that of arr 
neatly as 67 to too. Wau v absorbed about one-eighlli of its 
volume of this gas. Its smell was disagreeable, but uot nearly 
10 fetid as that of commoH pbosphuretted hydrogen. 

When it wus detonated with oxygen^ it was ibund^ that 

tbat 


•imiiir rreiit 
nirnt, ntfords 
i-ryitsh. 

Gai emitted 

during iti 

combustion, 


wtiic'li is liy- 
u*iu ACid. 


Fropertic of 
ike 
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three cfjt in volifme absorbed more than tive in volume of 
and a lUiIc phosphorus was prccipiuted. 

, was heated in contact with it, its volume ^ 

^DcnSased rapidly tilt it became uoubI<^ and iheu no further 
eflecl was produced. I'he | jtassiuin was partly converted 
into a substance having all the characters of phos|iluirct of 
l^tasiiuiti ; and the residual gas absorbed the sanu' quantity 
of oxygen by detonation as pure hydrogen. When sulphur 
was subliiTicd in the gas over mercury, the volume was like- 
wise doubled \ n comjKJund of phosphoius and sulphur was> 
formed, and the oln;t‘'c fluid produced had nil tlic ch.irnclcrs 
of sulphuretted hyJrogen. 

It appears front these experiments, ih^t the pe culiar gas Tlic gas con- 

consists of d’/; of livdrogen in weight to 22\5 nhosphoius; - 

, oivg. andas-s 

and Us coiuposiiion being known, n is easy to determine the phoipborus. 

composition of tlur hydrophosphorous acid, and likewise the 

quantity of oxygen required by a given quantity of pi|^spbo- 

I’ous acid to be converted into phosphoric acid; for, for every 

volume of gas disengaged, a \olumc of ox^y^en must have 

been flxed in the phosphoric acid. 

And calculating f<jr 1/4 grains, 30 parts of oxvgcn must 

^ fixed in the 150 parts of phos])horic acid, and 20 parts of 

ospborus disengaged in combination with 4 parts ol* hydio- 

and on the idea of representing the propoitioiis in Taking hvdro* 

which bodies combine by numbers, it hydrogen be considered 

, r . r 1 , tlif propor- 

ax unityj and water as composed oi two proporlu-»is of hydro- of 

gen, 2, and one of oxygen 15 *, phosphorus will be rcpie- 
“ , , of mu«. will 

aented by 20. jo. 

When the componnd| of chloriuc and phosphorus arJ ailed i^\,nipouncl of 
on by a small quantity of water, murUflic aci IS is dtsen- 
gaged with violent ebullition, the water is decon?^>sc*d, and it !i!/v^aterV>vt 
is evident that for every volume of hydrogen disengaged in i< . r. ..ciil 
combination w'i I h the ghlorine, half a volume of oxygen n iiiT j; 
be combined with tli^ pliosphorust ; and the products (>( the i it* plios, 
mutual decomposition of water, and liic phosphoric compwinds ^ 


tunes With® 


• .Supposing 10*3 inches n* ihe ga» to weigli /I — * 

27 — 4 '5 the weight of -00 CAibical inche* of l.ydfog n .t: ‘JJ-,! ii;raia*^. 

*)• This mo'Ie of cstimiiion is the sari:e*a» ihut I liuvc adoptcl or: a . 
former occaion, except that the nu;t*’>ct rqui'ifimiig osyg'^n is 
4oubled to avoid a fractior.al p.irt. 

ef 
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oxygen a« 

phuiphorous 

acid. 


of chlorifie are mmly pbospihoricacid from tbe:sul»Uq|||te^ 

and tbe pbospboroug from the liquor, and muriatic 
gas ; so that the quantity of pbosphoms being the 
* evident that pHiagphor;c acid mnst contain twice ea 
gen as pboapliorous which barcopoizet wiU| 

AM ihe^ facts of t he decomposition of hydrophospborous acid* Ei9rju;|9|:|Pli9§^ 
ph^phoric Hjtater to be composed of two proporiiona: >of hydfogeOi^ 
acid contains oo«i of oxygen, and the number representing it 1? 5 tbeo 
twice as much hydrophosphorous acid most consist of two pfopcjijgi 

tions^; 34 parts of water, and four proporiions of pbCjfipborfijQm 
acid, containing 80 of phosphorus and 60 of oxygeno^j- and; 
three proportions of phos|dtoric acid must be formed, (Con* 
taining three proportions of phosphorus 60, and six propori, 
lions of oxygen 90, making i r^O.. , , 

Water tud the • It is scarcely poshible to inwgine more perfect demonst rations, 
com )ouirrti hnvs of definite combination) than those furnished in thO} 

shswrom- mutual action of water atid the pho.sphoiic com|)(junds«,/ 
Iaw**Vd*fi P*‘^ducfs arc foinicii except the new nnubinatians ^ neith^^ 
nIteVombW- hydrogen, chlorine, nor phoq)horu3 is disengag^t 

tion. and therefore the%at to in wliidi any two of itom 

being known, the ratios in which the fe$i combine^ 10 


cases, may bo determined by calculation. .* • 

rhoiphoric ^ converted phosphuruH into phosphoric acid, by buining^ijtt 
acid produced* ID a great excess of 0x5 gen gas over mercury inn. curved gh 
io^o^. con- and heated the product strongly, 1 Ibond in several j 
tain* 90 pho*. cesses of this kind, that for every grain of phospbQiyw eop« 
«id90 6oxyg. four cubical inches and a half of oxygen gaa were 

absorbed ; which gives phosphoric acid as composed of 20 of 
pboepb^rus to 30 0 of oxygqn \ a result as near ,«s^ ffti bo 
expelled to the resultr of the experiments on the sublimate aad 


the hydropboi|liorous acid. 

Unless the product of the combustion^ of phosphorus itk* 
s|rongly heated in oxygen, the quantity of oxygen absorbc4<*. 
is less, 80 that it is probable tiiat phosphorous acid is formed, wik 
well as phosphoric acid. , 

Cenunon Phosphorous acid is.aisua!ly deset ibed, in chemical anthora,. 
pheiphofout (IS a fluid body, and as formed by the alow combustion of phox*^^ 
SCI IS impure, liquid so procured is, I find, a solii*^ 

tion of a mixturp of phosphorous and phosplioric acids. And 
the vapour arising frooi pba^phorux in die air at common temt . 

peratures. 
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perfltures, is n conibinntion of pho-«plioroni arid iijmI the iiqne- 
OlMVflpoarin the air^ and iinot, I find, perceived in airaiciti* 
dally dried. 

Ir this case, the phosphorus l^ecomes^ovcred with a white ^ 
film« wbici) appears to be pare phosph/^ous neij, and it soon 
ceases to shine. 

A solid netd volatile, at a ino»!erate degree of heat, iruv he 
produced by burning phos|>horns in very rare air, and (his 
leenis to be phosphorous acul iVee from water , but sonu' phos- 
phoric acid, .md some >ell(>w O'iide of phosphoiU'i, are always, 
formed a ( tliesaitif* time. * 

The peculi.n (hders cxr/‘#-<!inaly from phnsplioreltcd hy- Narure of the 
drogen lormt**! ]>v the action ol earths anil nlk.ilies and pirns- 
phonis upon water ; for tl'<is last gas is sponlaneoUHV inflam- 
mable, aii'l its spoCifio giaviiy is seldom more than half as 
great, and it doc'i not atlord m‘jrc than 1 5 its Vidnme o# 
hydrogen when decomposed by potns>sium ; it diifers in its 
qualities in ddletent cases, and piobably consi<»ts ot difl'erent 
mivuires of h)(lrogen with a pendiar gas, crinsisiing of 2 
putts of hydrogen and 20 of phosphorusj or it imisl contain 
several propoi lions of hydrogen to one of phosphorns. 

1 venture to propose the name Injdrofjho^phorir g.in for the rfcnnminattd 
new gas ; and according to the principles ot nontenclafnre, 1 
Ipve proposed in the last Hakcrian leflnre, the ]i({nor con* 
taining 20 of phosphorus to 67 of chlorine may be called phos^ 
phoranelj and the sublimate phosphornna, 

3. Of some Combinations rf Sxdphur, 

I have shewn, in a^paper pi^libhed in the rhilo*^)phical .Sniphurrtced 
Transactions for 1810, thsrt sulphurettcdrhydrogen is If^nicd 
by the solution of sulphur in hydrogen, and 1 have supposed noui acid, 
that sulphureous acid, in like manner, is constituted by a 
solution of sulphur in oxygen. There ii always a little cot^ 
densatinn of volume in ex|)criincnts on the combustion ol snl« 
pbur in oxygen ; but this may faiily be attributed to some 
hydrogen loosely combined in the sulphur ; and to the pro- 
duction of ft little sulphuric acid by the routiral action of hydro* 
geo, oxygen,* and sulphur. ^ 

It is only necessary, if these data be a11ov.’cj, to know the 
difetenoe between the specific gravity of sulpbureout acid gat 
, and 


hvdruphiii- 

plioric. 




ditiinctlyifit* 

fortli^ 


and tlirir 
coni|>^»iiivn. 


Other enprri- 
xneiJis cuutt- 
dcreU. 


W ;wygei)i, 'W jti!|)hrtrcttdi hydrogen and hydrQgc;jMj W 
,*.d^teiS>ine ilj^irx»inp^ ' ' 

^/'4n Iho riiilojfophical Trah'saciions for 1810, page 254^ Ibafe 
^^uujewbat t^i^er-ratt^i the weights of bulphureited hyirog^ 
and Mdpliurcou* ie;jcl\abcs ; for 1 have since luand^ that iHo 
eiihic.il incU lh|W!^nrc^, cmploycil for ascertaining the volume^ 
©f gas vvt?igh|ri, were not correct. Frotti experiments wbichd 
\ think may depended upon, as the 'weights of the gasib 
w'cre. merely eompared with those ofec]a!t] volumes of commjpini 
aifj J found that 100 cubical inches of sulphureous acid g|s 
weighed OS grains at me;^) temperature and pressure, and JOp 
rubicdl inches of sulpbiiiettcd hj-drogeu C 0 .5 grains, and the 
Jnst result agrees very nearly with one gi\en byMiM.GAV 
LpbSAc and TacNAaD, and one gained by my brother Mr. 
JoHM Davt. 

the weight of 100 edVicdl inches of oxygen gas, be 
. aubtraetbd from 6s, h will nppear that sulphureous acid co(t« 
sists of equal weights of sulphur and <;.sygcn, an CHtithatioll 
whii h ajioes very n*..nrly u till of)e r.ivcn hv M. BtrKZtLius.; 
Sind if *i.! 7 i the' weight of UK) eubicfll inches uf hvdiogen bo 
siibir.ich'd fiumati/i, the rcnuiindor wil! l o the quan- 

tily of siiljiluir in Ihc gis; :ind tlic nnm'.rcr rrpre>'i.'nliiig sid- 
pl’.nr ni.ay he slated ns 30 ; and sulphurt*.**us reiJ ns rompo^ed 
of one piupoiiion of svdphiir 30 ^ and two cl oxygen 30 5 nnjl 
sidjihurcltcd liydrc^en as composed ot ouo proporiion of sul- 
pluir, and two of hydrogen. 

I’ldni^lhe experiments of MM. Gay Lv^-sac, it appears that 
sulphuric acid decomposed by be i( aflurd> one volume of oxy- 
gcii^t to luo of suIphireou«5 nyid : iiom ibis it would apj^nr to 
be c^jmpostd of one4>r('ponion of sulpfuir to three of oxygen. 
J hri\e endeavoured, in several trials by common heat and by 
ekclriLiiy, to cornbiue jjulpbureous acid gas with oxygen, so 
to form a sulphuric acid free from w'aier, but vvithoiu suc- 
,, cess i and it is priibable* ihai three portions of oxygen cannot 
be rombined with one propoi»ion of sulphur, except by the 
iniorrv.cdiiim of water, Mr. Daltok has supposed, that ilitrre 
i»n solid sulphurlencid.forajcd by the action of $u}phurfoos 
acid gns upon i.ilrous acid gas. But I find, that when dried 
aulpbureous acid gas and oitious acid gas are mixed together, 
there is no actioh 3 but' by inifoducing the vapour of 
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lilfe ’wkcf gim off tiitrcH]^ 90 d iufini a' ioftiti 
t^jp^lcnvU ^ ' V ^ 

. ,||iiva referred » In the PhilosoptilcayTransaetlons, ta »1U 

ooml^nattoii of rVjJorine wid sui^/hur^ l^ve been able loTortn 
no campomid if (besc bua?es, wbtcli does not 4 c{mmU pulp!; nr 
by the actloti.of water,^ Whin solpliur U satnnri with < h|o* 
fine, as in Dr, Tiioaiioiii's sulplmretted lif|iior^ it appears to 
ebntain^ fironi my experunents^ only Q7 of chknme to 30 of 
•oiphur. 


4. Some general Olscrtfalions, 


It i^ a f .ct worlliy of notice, that phosphoric and sulphuric Oh*erv.itUHif, 
acids sliould contain the same a|aantity of oxygen lo the name 
quantity of in^mmablo matter} and yel that tbo oxygen ptotc aod 
should be combined In them, with such dtffereut degfet*s 
affinity^ Phosphorous '^cicl has a great tendency to unite witli ibnugb the ^ 
oxygen, and absorbs it evei from vater: and ®^’*h*hurcoiis 
acid can only retain it when water is prisoni. ^ 

The relation of water to tho composition of many bodies I.as prretpi 
already occupied the attentiotr of srnu* dwiingnislK tl eliemist-, w arr conuii 
and is well worthy of being hnther studied ; inos» of the hub- r»Mi ingt> 
stances obtained b^ precipitation from aijueous solutions art*, 1 
find, compounds of water. 

Thus zircoua, magnesia, silica, when precipitated ami dried 
flt 212° sttjl contain definite proportions of water. »Aqd many • 
of the substances which have been conMiIcred as ntclnllic . 


oxides, ilut I have examined, obtained from solutions, agree 
in this respect | and che^ colours and other pr(>^>crties art mSie* 
rialJy influenced by this combined waier.^^' • 

I shall give an iostancc. 'I'lie substance which has been called fn«tsi»ce. 
the white oxide of manganese is a compound t f water and (he 
protoxide of mnnganq^, and when healed strongly, it givK 


off as water and beqpmei a dark olive oxide. 

It has been often suspected, that the cortiraclion of vidiiUiO Cnr.r ractwii 
produced in the pure garths by heat, is owing lo the expulsion 
df watoreombined with them. The fdlowing fact seems to an*',ifr< m il 
confirm ibis suspicion, and offers a on»^lou!» phenomenon. wjHcr.”'” 

ZirCona, precipitated from Its solu.ion in luunuiic acid by an 

alkali^ 
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jilkali, and dried at a temperature below 300", appear* as a white 
powder, s'd'tas not Co icratch ^las*. When heaJrJ to 
or 800 , w.iter is sud«lenly expelled from it, and, not withstand* 
jng tho q^i'intiiy of vviour foimed, it becomes a^ the moment 
red hot. After the pra:css, it is found harsh to the fjel, has 
fvdiied a tint of gray, its parts cohere together, and is become 
so hard as to scratch quartz. 


SCII^XTIFIC NEWS. 


(rt»o!o^tral Society, 

A t the merlin:; of tliis Society, Dec. 4ih (the president in 
the chair) the rending of a paper by William l^iiillips^ 
Lbq. i\T. G. S. on tlie views of Cornwall,” was begun. 

'I'he ie;;iilnr or metalliferous views of Cornwall arc found, 
wiili lew exceptions, to run east and west. The known length 
of many of thcs4 vie« s is considerable, amounting, in some 
instances, to (wo or more miles ; but their actual termination 
at either extremity h.is in no case been satisfactorily ascertained; 
all that is known being, that they gradually become so poor 
and narrow, ns to make it no longer worth the miner's while 
to pm sue them. 

I’he dip or descent of (he veins varies more or less from 
perpendicular, inclining towards the north or south, which in- 
clination is calleil the underlie of the lode. 

'I'he depth of the veins is still less known than their ]ongfta« 
dinal extent, not an iqstance having occurred of a vein being 
fairly woiked out: many veins Ji.iie indeed been relinquished, 
but only on acciiunt of the. cxpences of working them excecd- 
1112 the produce. The deepest mine now in work in Cornwall, 
is Dolcoath, some of the workings of wh*ich are 228 fathoriMi 
below the surface. 

The usual width of the veins that are worked, varies from 
one foot to three 5 particular instances,' however, portions of 
veins occur twenty-four feet, and even thirty feet wide j and, 
on the other hand, a vein of tiuj not three inches wide, has been 
followed with profit. 

The 

j 
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, Tiic su^tances Mjat accompany the metallic (dr ihc Crologlcai 
f0j[p*ttone») vary considerably* not otdy indiilermt mines,' but 
iQ^flkrent parts of the same win ; and it is from these* and 
not Aoro their metallic contents that the i^iner*« notneaclaj^ure ^ 
of. the veins is- derived. i 

Gossan is a friable snbstmee of a loose loxtiirc, 'Tonsl^iin^r 
of clay, mixed more or less wiih silicious matter, nnd ct^iied 
or tinged with oxide of iron. Itsc'olour varies from light yel- 
low todeepa'^ul brownish hbick. A iinKsanj/ lode is more 
common than any t .licr, and is considered as promi>ing both for ^ 
copper and I in. 

When quartz linntC'^, the vein Is railed iftnrrff ; and it 

the qinif/ con «.dt*r*ihly romj.vi it isKjoIad uy^n . s a very 
unfj\ourablo iinlaMiioi, mo.e C'j triailyif vein beronu** 
narrower as it d nds. 

It iron pyrites abounds, the vein is said to bo itmudhhf^^ 

When this suLm 7nce ncrnrs at a wlijllow level, it is rousiib-rerl 
as not un prom isin % more < sj)eci*illy d mingled with i.oj'pcr ore 
at it dottreiuK. 

A vein cjnitvfmng a lirge pro|Kiri’ni» rif cJihifine, U termed 
a peachif Jode. and piomiw.s for tin 1 7ther than copper. 

A vein issaul to be Jfmkamj wIvmi otie or bntli of itt sides 
is lined with blnish white clay. It '►f.rivMimcs is so abundant, 
as tooeradoe ci^niiiderabJe diflieubv a^ifl c^xpenee to prevent it 
from si:|)[)l‘-t d.o”- n, a:.d fii*; tin* \\< i ks. 

When t!;e coin. iils of a vein con^ st of a hjtd compact 
substance, of a guMiish or h.o’.vnish colour, whieti appears 
to be chiefly a l^l^^tll:c of quartz and ehloj lie, ibe vein is de- 
nominated t-rt/z///. Tin is often foi^nd in it, copper rarely.^ • 

When the ore, whvMiter of tin or copy^T, is found in ,dc- 
taciied stones or humps, mixed loosely with the other contents 
of ibe vein, it is termed a prynny lode. 

A vein abounding in blende, i<i called a Biack Jack lode, ani^ 
iS490rasidered as unpromising for tin, bnl a good sign for copper. 

W'hen a vein contains granite in masses or blocks/ or in A 
state of semi-decorapositioD, it is termed a grawan lode ; and 
isgeoemlly considered as more promising Ibrtin than for cop- 
per Of latCjliowever, many rich vejnt of coppci* have been 

fcuncl in the granitic districts of ('^vrnwalh ^ 

The experienced minor by no means implicitly relies on even 

the 
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GroT()>ric;il iIio^Tn(9(t pfcini^ing fijinptoms. for aU of tlicm at litneaare 
iiocicty. found lo mislead. The fdlowing, however, are those, in tavoiQ 
of which he ia more especially prepossessed. All gosany lodei^ 
in general; the carl)^ discovery of pyrites with portions of yel- 
low copper ore, also of blende and of gclina ; and thg cnHinj^ 
a "ood course of water, cspecrally if it be w.*irm. 

The discovery of veins is effected in various ways. 

The ancient method of shodiug or tracing up water*coQ|8es» 
when pieces of ore are found to occur among the rolled stohei 
. in ibcir channels, is now rarely resorted to. The council' 
method is tu work drifts across the couniry from north Jty 
south, by which all veins in the district thus examined, ai* 
sure to be cut through. Veins are often found in driving 
adits and levels for (he working of known lodes ; and not un- 
frequently are stumbled upon by mere accident in digging 
'ditches and foundations for walls. 

Deccmler 18.,. , 

The president in the chair. 

The ceuiiinudiion of Mr. Phillips’s paper on the Veins of 
Cornwall, was read. 

The cuiitcnts ol’ a vein may be divided into tbo-'e which aro 
valuable, and ihoae which .ire not so : the latter forming gene- 
rally by far the largest 'poit ion, arc technically called dt'adji, and. 
are loft in the vein both to avoid the unnecessary cxpcnce of 
raising them to the surf.ice, and for the very important purpost; 
of preventing the two w'alls of the vein from collaping, and 
' thus dt;.stroying the Wt rks : in addition to the deads, strong 
piuviof timber are frequent] V made use of. Sometimes largo 
wedged-shaped fragn^piits of rock, called by ilie miner 
occur in the ^cin, pnitialJy cutting ell’ the regular contents of 
lode, iho'.-h ^eldom, if ever, cntiudy obstructing it. Veiu» 
yf copper ore are, Jiowe\cr, paiiicularly liable to capricious anf| 
i(,»taJ obstructions, without any obvious cause. In propof*. 
tion as the rock becomes harder, the vein always becomes more 
narrow. 

One of the first iobjecis in opening a new mine, is to drive an 
edit or horizontal gulley from the lowest conveniVint level, for 
the pm pose uf^enrrying off all the top water. One adit ofteif^. 
servv> two or thiee mines ; and theic is one, called the deep 

adit. 
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adit, \pbicb opens on one of the creeps of t’aicnouih harboor, ^kologictl i 
jSie entire anbterranean length of which is about twenty-fodt 
taUeii. 

’^‘^“Copper reins, which, fifty yrnrg ago, were cdhsuleri^ti by the ^ 
Corbishininers to be peculiar to Schist, hSve, of late, h6^eil found 
in tbe parishes of Givenass and Redruth to pass freely froia 
Schist into Granite, and back again to Schist witliout any de- 
terioration. The texture and hardness of both rocks is liable 
lO^onsiderable variation, atrecting, of course, the profit and 
preglfets of the miner often in a very remarkable degree. Two • 
l^aftiTof Kluol Alfred were sunk in Schist, and the cu^i of one 
dfd not exceed ,0l. per faihoii), wliile that of tJic ollict ainuunled 
^ 5dl. for the same length. 

The metnllifcrous, or cast and west \uns, aic crossed by 
Others, the direction of which is nornly north and south. 
yiMJSC latter are called rrwvr cftwr^r, and r;uf!y piodaro* 

■'itopper or tin, <jr nt.) oflici mci illlc suk*s!aiiC(‘. ‘i I.e pi lhciinl 
l^rnOtical advanta?, • d,*: ;\e 1 fr«ifn thc^i* c-pv-fi.dly when 

consisting of clay, tli.u tlu^^ oppose an (,b-{i:ic!c to 

liie passage of valrr, and t’ r minors do not v. illit»g!r 

picrco them without some adc(|into t/l'jort in vi'*w. Tlic dis- 
advantage of them is, that they not only iiilvrrnpt (ruo.^c cf 
thbrneiallifcTous veins, leaving them fiom^ few lo ‘ ' '.cral 

fathoms; but not nnfiequontly totally inspmorhh thenj, r> that 
a long and costly search efte.'* the heaved pait <d’ a \ch), ohen 
terrAinfltes in the inoridying clisco\cry, iliai it is wcatli 
persuing, as was most stnkingly ewn plified in the Cf^rresponff* 
ing veins of Hud Jewel and I'ol Cam. 

There is nnotiier speqlcs of vein cjlh d a (>»i.tr»^‘ or Cftiiuer, 
the direction of uh ch is, for ilie n^^Ppari, \K. an ! %\V. 

These are mostly, if not always mctalhrnou,, a.nd oftm it-- 
markably rich, of which llic mines of Hud AllivJ and I Icr- 
iMd have afforded mosk splendid loitances. ^ 


\ f PhoSphorcsu'uce uf Bodies* 

, Deseignes coniiaues his exfierinienta on the phosphorcnccrce 
bodies. It was formerly )mblished, that he Rjuncl, that by 
viotentiy compiess'.ng water in :» glass lube, by a blow, it be- 
came 
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ci?me He made the same ezperirtient vitb e 

gr(*;< (.number of liquids, which became luminous bjr the same 
tnMtment i such as olive oil, volatile oils, alcohol, suJphdrid 
ether, acetous, and a saturated and boiled aolulion of potash^ 
&c. • 

He ascertained, at the same time, that the temperatur^ of 
ail these liquids was at the same time raised. 

Solid bodies likewise become luminous by cOmpresatoni 
lie tilled the same tube with powdered chalk, and gave it g 
*biO\v in the daik. The w'holc ma^s was then penetrated with 
a strong light, which disappeared like a flash of lightning. 

Fie had the same results from flowers of sulphur, dried sul- 
phate ot magnesia, nitrate of potash, black oxide of manga- 
nese, ashes, powder of mica, and of vegetable coal, &c. and^ 
rn a word, every thing that was at hand. 

The same bodies, struck with au hammer or an anvil, like* 
wise gave atmospheric light; but particularly fluat of lime,' 
phosphate of lime, and caustic lime ; but sulphur, the metallic 
oxides by calciivitioii, and burned alum, gave a very feeble 
light. 

This diflcrencc seemed to him to have arisen from water in 
the solid state contained in these bodies. He ascertained this 
by the following expe(imcnts. He poured a few drops of wa- 
ter upon caustic lime, and it became very luminous by the 
blow. And the same eflect was produced on other bodies. 

Other experiments showed, that this light produced by com* 
pie>sion is not electrical, but arises from the sodden approach 
ot the particles of the bodies to each other. 

• • # 


^UiStions from a Correspondent on Subjects tending to encotirage 
the Iron manufacture of tkie Country. 

Hus the tnakiisg of iron had a gradual /increase since 1800 ? 
and since that year, have considerable works been erected or ^ 
established in addition ihrcpghout the United iCtngdom, and 

i *■ 
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What quantity of irt)n may be now m:\vle in England^ 
Wales, Scotland, Ireland'— this is, ir^n P 
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What may be the quantity in same manner of cast iron into ^ 
farioQs purposes for domestic ana use ? 

No doubt the British ore, if worketl by wood, could produce 
equal iron to any wc import ; but is the quality of iron im- 
proved by working with coal at the present period, and is it 
possible by coal to make it equal to the foreign we import ^ 


Is any qnaniiry of British cast ware exported, as well as Bri* 
tkh iron in bars, and where to principally ? 

Is it not possible to manuf.icture all the iron we require for 
home coQsiimpi ion and exporiatioii amongst oursches? and 
by wbat means could it be adopted ? ^ 


Does not the duty on the importation of foreign iron art as 
a bounty upon our own? or does the importation of foreign 
iron interfere with tliat of our own manufacture ? and what 
means would he the most eifoctual to depress the importa- 
tion of foreign, by a competition in the manufacture of our 
own ? 

• 

Is it possible to increase the making of iron in the \ Uited 
Kingdom adequate to nil wants and exportation^ wnlicml 
the danger of exiiaustiiig our own native resourtcH, if the ^ 
iron trade could be made the principal staple of tiic coun- - 
try? , 

« • • 

In what part of the United Kingdom otn the Iron bo infttSe 

the cheapest ? * 

Wbat may be the whole aggregate quantity of Iron, cast 
bars i»i various iron Wteniils ; and the whole nrinui.Ktuie 
pf iron ware, from nttivcon, throughout the United King- 
dom } 

If the greatest quantity of iron is made fn Wales, whal 
may be the expeuce of conveying it^p to 


yi/e/{Si 



868 


CCnCTinC KETl'^t 


MtUvrnhgicnl TalUfor X^lZ.^ExlracUifron ihe Rcp$lerirpt 
at Kinfauns Castle, the residence of Lord Gray, three miles 
almost due East from Perth, N, Britain, alout ninety feet 
ahove the level of the ray.—Lat. 5(3' 24'. 


Communicated by his Lordship. 


1812. j 

Morning, 
Mean h 

b o'clock.,! 
fii'hl «/. 1! 

lEvcuing, 10 o'clock. 

1 .1/#* m in 1^1:1 pf 

j l>|iih iNo. of d.iy*. 
ofllain Ic 


, ll.iruni. 

1 


jharoiu. 

'll.cr. 

iln : lOois ^ 1 

1 £ 

January. " 

, 20 (»2 

30 00 

2904 

3070 ' 

7’i 

7 

24 

February, 

' 2y(3i. j 

I S7-55 '1 

, '-’!M37 

37 31 

2‘itj 

i; 

12 

March. 

2j4()tj 1 

1 a;; ‘40' 1 


33 30 

•S6 

17 

14 

April. 


! 38 40 i 

i 30 11 

:Hy7\ , 

1.3B 

B 

22 

May. 

a002 1 

1 48’20 J 

1 3002 

4545 

ru 

17 

14 

June. 

2001 

' 54 17 ' 

! 30 02 

52 (X) : 

2-8() 

J2 

18 

July, 

20 04 1 

55 22 1 
55MO 

j 3005 

52 97 • 

2-3ti 

15 

16 

August. 

20 09 1 

30 10 

53‘ltj 

2 38 

11 

20 

Sepicmbcr. 

|! 30 03 i 

52 00 i 

30 03 

43 00 ! 

l-06 

d 

24 

October. ' 

29'47 1 

f 45 00 ' 

*2()-50 

4510 1 

3-18 

It) 

15 

N«vcn)l)er, 1 

!' 29 69 

37 76 i' 

2yt)l 

3810 

S'-OO 

14 

16 

Dccctulier. i 

« 1 

i; 20 09 

1' - - 

34 00 il 

30 14 1 

35 00 

•0’5 

9 

23 

Average of j 
the year 

1 

29-937 I 

! 43'43'; 

i29-953 

42'40 , 

1 

2275 

149 

i 217j 


In tll% course of the present month, will ,be published, in 
one volume octavo, a Treatise on the Motion oi Rockets, to* 
getber with the Theory and Practice of Naval Gunnery ; by 
W. Moore, of the Royal,Milttary Academy, Woolwich. 
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